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AN EXPERIMENTAL STUDY OF VERBAL FLUENCY 
FACTORS: 6 


By PauL К. CHRISTENSEN and J. P. GUILFORD 


System Development Corporation University of Southern California 


The objective of the investigation here described was to carry out a 
factor-analytic study of the somewhat ambiguous area of verbal. fluency, 
using a new approach which emphasized certain experimental features. 
Hypotheses regarding difference among the fluency factors were tested by 
systematic variations in sets of two or more parallel tests. 

A six-hour battery of experimental and marker tests was administered 
to 221 Naval Air Cadets. Thirteen factors were extracted from the inter- 
correlations of 41 variables. First-approximation positions were obtained 
by placing each of nine reference axes near a single marker test in an ortho- 
gonal system. From this two rotational solutions were obtained graphically, 
one using the criteria of simple structure and positive manifold only with no 
knowledge of the tests, the other with knowledge and with the further 
criterion of psychological sense. 'The two were in general agreement. 

The following factors were identified: (i) four reference factors, Verbal 
Comprehension, General Reasoning, Writing Speed, Originality, (ii) a factor 
called Eduction of Conceptual Correlates; (iii) three factors specific to parallel 
tests or overlapping scores; (iv) one residual factor, and (у) four fluency 
factors, namely Expressional Fluency (the ability to produce connected 
discourse, irrespective of the quality of production), Ideational Fluency (the 
ability to produce ideas in situations where there is little restriction and a 
high level of quality is not required), Word Fluency (the ability to produce words 
meeting structural requirements with moderate restrictions on responses), 


and Associational Fluency (the ability to produce isolated words to fit a 
given relation and unit of meaning). 
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1. INTRODUCTION 

Numerous investigators have studied verbal fluenc 
Some restricting their attention to these factors only, 
in broader studies which involve several classes of int 


these studies a number of concepts have arisen which are believed to stand 
for basic dimensions of thinking or of personality. 


In i ; з 
from one study with those in another, one can find e um engi 
much disagreement as to the names and definitions of the concer, pun 
dimensions. Since the concepts remain more or less ampi epts or the 
the results, it was felt that a more searching approach should iei iin 
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II. Fluency Factors FROM Previous Stupirs 


In reviewing previous work it proved possible to recognize four, more 
or less persistent, verbal-fluency factors, Comparisons were made of studies 
bringing out two or more such factors and involving a rotation of axes. These 
criteria were employed to provide a basis for differentiation within the studies 
and identification across the studies. Ten of the published studies were thus 
qualified [1, 3, 6, 8, 9, 12, 13, 14, 15, 16],! and an additional unpublished study 
also contributed some light on the subject. 


"m ^ ; nt 
each factor, similar tests, but not always the same tests, were used in dies 
analyses. By ‘ similar’ we mean that common psychological processes M 
to be involved. Extending the factor involvement to a wider variety of te 


Rite 3 еп 
an examination of tests consistently zo? loaded on a factor helped to sharp 


Word Fluency. Factors recognized as word fluency in the studies cite 
are loaded with tests in which word Structure is important 
or ideational content. The tasks consist of producing words, usually disco?" 
fied is some structu! 
attribute, such as spelling. The word produced is thus merely a symboli" 
unit, not a meaningful concept. Another feature is restriction of the clas? 
within which the words are to be produced. Of the four fluency factors, th 
is least ambiguous in reports of previous studies, А question we attempted 
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than symbolic. It Tepresents the ability to think of single words mee! of 
specific requirements as to meaning. It had not been clear what kinds st 
meaningful relations (e.g., synonyms, classes or associational linkages) are 100 
for measuring this factor, or Whether it is essentially a multiple-associat 
factor, and to what degree the task needs to be restricted, 


. . of 
In tests associated with ¿ideational fluency the 54 


+ [} 
: д и!” 
is the number of ideas produced 1n response to a theme, a question, or a pict рё 


6 


nected responses are 
“quality responses has 


* Considerab| ; : in e 
T analysis 2018 iw Concerning comparisons of these studies will be found A 2n 
data kindly Supplied med by the Aptitudes Project at the University of Southern Califo 


LE 


An Experimental Study of Verbal Fluency Factors k) 


[15, 8]. In testing it, therefore, there is little or no restriction in terms of the 
evaluation of responses. 


One of the anomalies in earlier studies is the correlation of tasks involving 
naming members of a class with both associational fluency and ideational fluency: 
€.g., tests such as Things Round and Animals [13, 12]; in these the tasks are 
consistent with the characteristics of either factor. 


Expressional Fluency. Tests of expressional fluency indicate that the ability 
most involved pertains to organizing words into phrases or sentences. A number 
of questions arise, however, in reviewing previous studies. Is high quality 
an important attribute? Since the Similes test has been a prominent measure 
of expressional fluency [3, 13, 14], is the factor most appropriately involved 
in turning out figures of speech? If so, is the important function that of pro- 
ducing attributes, objects, or expressions? Is there a relation between number 
of connected words required and the correlation with the factor? These and 


other questions are embodied in the research design described in the next 
section, 


ПІ. THE RrsEAncH DESIGN 


A. General Plan and Preliminary Analyses. The general plan included 
(1) hypothesizing the Separate existence of four factors of verbal fluency, as just 
described; (2) hypothesizing in what respects these four factors differ from 
one another; (3) developing for each of these differences two or more tests 
to differ systematically with regard to a selected variation, e.g., degree of restric- 
tion in response category; (4) selection or development of marker tests; (5) 
pre-testing; (6) eliminating unpromising hypotheses and revising tests; (7) 
mental and marker tests; (8) factor-analysing the scores; 
and (9) reconsidering the hypotheses in the light of the results. 

The preliminary testing served several functions. One was in deriving 
item statistics, which made possible the development of comparable tests that 
differ along a single dimension. Another was in developing parallel parts of the 
Same test in order to obtain good estimates of parallel-forms reliability. Pretest- 
ing also led to better test instructions, and provided opportunity to develop 
scoring procedures. 

Eleven one-hour batteries were pretested on groups of college students.1 
All items (each usually calling for multiple responses) were separately timed, 
From statistical information, including item intercorrelations and test inter- 
correlations, unpromising hypotheses and variations were eliminated. This 
was in recognition of the need to keep the total battery within the available 
testing time. The question ‘Are these test scores likely to differ considerably 
in factor content?’ was constantly kept in mind. 


* We are indebted to the following persons at the University of Southern California for making 
classes available for preliminary testing: Drs. Constance D. Lovell and Everett J. Wyers, Psychology; 
Drs. Edward C. McDonagh and Melvin J. Vincent, Sociology; and Mr. Robert A. Jones, School of 
Education. 
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B. Test Variations and Related Hypotheses. Hypotheses in this study are 
concerned mainly with the ways in which the factors of fluency differ from one 
another and from other factors. The hypotheses will be considered in relation 
to each of the systematic variations in tests or the conditions of testing. 


1. Variation in Temporal Period of Produciion. When an individual 
produces multiple responses to fit a specified class, his rate of production 1$ 
ordinarily high in the beginning but progressively slower as time clapses [2 
Apparently the early production of words is indicative of a personal quality 
of rate of evocation, while later production is indicative of the personal 
supply of appropriate words. It is suggested that there may be a difference 
in factor content of test scores, according as a score indicates rate of output ог 
available supply. То study this relation several scores were derived from 
Controlled Associations, in which the examinee had to write as many synonyms 

-as possible for each word. Variation in temporal period was made with fou! 
test scores as follows (test numbers correspond with those in Tables 2-3) 
7. Controlled Associations IIlIa—Synonyms written during first À minute 
8. Controlled Associations IIIb, c—Synonyms written during the next M 
minutes. 9. Controlled Associations IIId—Synonyms written during the thir 
minute. 10. Controlled Associations IIlle—Synonyms written during th* 
fourth and fifth minutes. 
Hypothesis: ‘The earlier the period of production, the greater the variance 10 
ideational fluency; the later the period of production, the greater the variance 
in originality; for intermediate times a maximum variance in association? 
fluency, The hypothesis assumes that in this kind of task early productio? 


results in responses relatively easy to call up, and that the late period require? 
the examinee to search for uncommon and e 


predictions as to the relative importance of i 
In between the more easily evoked responses a: 
be an optimal measure of associational fluency. 


remote associations; hence Ў 
deational fluency and originality’ 
nd the more difficult there sho" 


2. Variation in Degree of Restriction of Class. Since tests of the thing 
listing type have been found to correlate sometimes with ideational flue” ё 
sometimes with associational fluency, and more often perhaps with both, t7". 
seemed to be a real advantage in varying several tests in regard to restrictl® у 
Three tests were revised to represent three levels of restriction in {6108 ve 
breadth of the class. Empirical evidence for effects of this variation should " 
in the magnitude of the mean number of responses produced per minute 


16. 'Тыпр Listing III—high restriction. 
17. Thing Listing II—medium restriction. 
18. Thing Listing I—low restriction. 


Hypothesis: The greater the class restriction 


in 
«nce 
aor the greater the varia??? jj 
қ д 
associational fluency; the less the restriction, the 4 


greater the variance іп 14042 
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fluency. Теге are at least two sources of restriction among this trio of tests— 
number and kind of attributes specified. In tests 16 and 17 three attributes 
are specified for the things to be listed, and in test 18 only two. 


3. Variation in Number of Structural Specifications in Isolated Words. 
The best measures of word fluency have been tests in which words are produced 
to meet certain structural requirements. ` The tasks are thus highly specific. 
This specificity can be stated in terms of the number of mechanical or structural 
conditions the responses must satisfy, as in the following tests: 


3. Word Listing III—three letters given. 
4. Word Listing II—two letters given. 
5. Word Listing I—one letter given. 

6. Word Listing O—no letters given. 


Hypothesis: The greater the number of specified letters a response must 
contain, the higher should be the loading on word fluency; the smaller the number’ 
the higher the loading on ideational fluency. It was not anticipated that the 
loadings on zdeational fluency would necessarily be high, only that they would 
vary in the predicted direction, since hardly any of the other requirements of an 
ideational fluency task are present in these four tests. 


4. Variation in Number of Connected Words. If expressional fluency 
involves the ability to produce connected discourse, tests differing in this respect 
should be differentially related to the factor. And, since both word fluency 
and associational fluency correlate predominantly with tasks in which there is a 
production of isolated words, the closer a test approaches that condition, the 
more it should correlate with one or both of those factors. | Accordingly, two 
groupings of tests were made: in the first three mentioned below they require 
the production of one word, two connected words, and four connected words, 
respectively. This progression is assumed to be along a dimension of increasing 
involvement with continuous discourse. 


6. Word Listing O. 
25. Two-Word Combinations. 
27. Four-Word Combinations. 


Hypothesis: The more words used together, the higher should be the loading 
on expressional fluency; the fewer words used, the higher the loadings on word 
fluency and associational fluency. "Тһе same hypothesis applies to the next set 
of tests. In these the task differs from the set above in that, instead of listing 
simply words or word combinations, there is the additional requirement that the 
first letter of every word used must be the letter specified. 
5. Word Listing I. 
26. Two-Word Combinations—First Letters Given. 
28. Four-Word Combinations—First Letters Given, 
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5. Variation in Number of Structural Specifications in Connected Discourse. 
In several studies reported by French [5] there is a suggestion that theme- 
writing scores are a function of two main abilities, expressional fluency ee 
ideational fluency. It would appear that for scores related to the total number о 
words used, the task set by the topic is so free as to depend heavily on ideational 
ability, at the same time requiring only enough expressive ability to make the 
ideas reasonably coherent. Decreasing the freedom, and making the require- 
ments in the task structural rather than meaningful or ideational, might con- 
ceivably effect a reduction in ideational fluency and an increase in expressional 
fluency. The following tests were designed in parallel form to help discover 
the effect of varying structural restriction. "Тһе second of each pair of tests 


below requires that the given letters be used in each word making up the com- 
bination; the first has no such requirement. 


25. Two-Word Combinations. 
26. Two-Word Combinations: First Letters Given. 
27. Four-Word Combinations. 
28. Four-Word Combinations: First Letters Given. 


Hypothesis: With no structural specifications there should be relatively more 


ideational fluency, and with the single element specified for each word there 
should be more expressional fluency. 


6. Variations in the Process of Constructing Similes. Not all the features 
that may differentiate factors can be considered in quantitative terms. Quali- 


tative differences were studied in connection with the simile-construction task- 


In the analyses by Carroll [3], Taylor [13], and Rogers [12], simile-completion 
tests appeared to be at least as 


good as any other for measuring expressional 
fluency. It seemed worth while to make certain variations in the simile- 
construction task with a view t 


o increasing the expressional fluency variance 
and clarifying the differences between this factor and other fluency factors: 
The first variation to be considered is that of producing names of objects V9: 
The psychological process wol 
S. Test 23 requires calling up 9 
common with a given object: 
es that two given objects a 
“Тһе kitten’s paws were as smoot 
“Тһе kitten’s paws were аз... as velvet.’ 
ts that have a given attribute in common with А 
more expressional fluency variance; producing a 
5 have in common should involve more association 
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А second comparison can be made between two simile tasks that exhibit 
another difference, namely, between producing a number of attributes that two 
given objects have in common (as in Simile Insertion) and composing a number 
of more or less complete expressions of the attributes that two given objects 
have in common (as in Simile Interpretation): 


22. Simile Insertion: ‘ The kitten's paws were as . . . as velvet.’ 
24. Simile Interpretation: ‘ The kitten’s paws were like velvet . . .' 


One of the completions for the example from test 24 might be, “ because they 
had an exquisite smoothness ?; a plausible attribute would suffice. 

Hypothesis: Producing attributes that two objects have in common should 
involve more associational fluency and ideational fluency; producing multi-verbal 
expressions of the attributes should involve more expressional fluency. Logically 
the responses in the two tests answer the same question, namely, ‘ how are the 
two objects similar?’ We might therefore expect that the ideational processes 
would be involved to about the same degree. Where more single-word responses 
are possible, as in test 22, there should be more ideational fluency. Perhaps a 
more important difference is that test 24 requires the production of coherent 
discourse, which, according to one conception of the factor, should favour 
expressional fluency. 


7. Variation in Quality of Production. ls high quality of response an 
important ingredient in expressional fluency? Variation between high and low 
quality is represented by two scores, each from a different test. Two from 
Plot Titles are the number of titles for a given story that are rated clever, and 
the number of titles rated as non-clever. For Word Synthesis there are also 
two scores: ten words are given which must be used in constructing a story; 
the quantity score is the total number of words used. The quality score is 
derived from ratings for the coherence of the story. 


20. Plot Titles (low quality). 
36. Plot Titles (cleverness). 

29. Word Synthesis (words). 
30. Word Synthesis (rating). 


Hypothesis: Quantity scores or low-quality scores should correlate more with 
ideational fluency; high quality scores with expressional fluency (as well as with 
originality). 


8. Variation in the number of Connected Sentences. How is expressional 
fluency loading affected by requiring the production of unrelated sentences vs. 
coherent groups of sentences? This was studied by comparing the Word 
Synthesis with Word Arrangement. 'The former requires the construction of 
a sequence of sentences coherently related; the latter does not. In each the 
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i in the 
examinee is given a number of words to be used, ten in the former, four in th 
latter. . 

30. Word Synthesis: related sentences. 
31. Word Arrangement: unrelated sentences. 


Я қ ч C It 
Hypothesis: Producing unrelated sentences using specified words will er 
in more expressional fluency; producing coherent groups of sentences will = 
in more ¿ideational fluency. This prediction arises from the belief that producing 


Е 22% Re for 
а sequence of sentences provides less restriction, a condition favourable 
ideational fluency. 


9. Rearrangement of Words vs. Substitution of Words. Опе way considered 
plausible for maximising the proportion of expressional fluency variance pen 3 
in requiring the examinee to express the same idea in different ways. — E 
task can be presented in two ways: one calls for rearranging the elements E. 
sentence, the other for substituting elements. Since word substitution 1 ^ 
the associational fluency concept better, there is the possibility of a higher FÉ 
of expressional fluency to the rearranging activity. An arrangement score ап! Е 
word-substitution score were derived from Alternate Headlines, which require 


the production of different headlines, all containing essentially the same inform?" 
tion as the headline given. 


32. Alternate Headlines (arrangement). 
33. Alternate Headlines (word substitution). 


; ; гопаї 
Hypothesis: Rearrangement of words should correlate more with expressio 
fluency; substitution of words more with associational fluency. 


10. Synonymous vs. Non 
comprehension often has some 
of verbal comprehension commo 
for the given word. Assoc 


AM ра! 
“synonymous Association. The factor of p 
variance in tests of associational fluency. те т 
nly ask the examinee to select or suggest a ѕупопу 


s н us 
tational fluency is related to both synonyme. 
and non-synonymous tests. A test was made of the expectation that this fa¢ 


; е 
would be more related to non-synonymous tests. The variation was represent, 
in the factored battery by tests both of which presented a high degree of € 
tion, calling for one unique answer. Both call for producing a word аззоС!@ 


B 5 5 Я th, 
with two given stimulus words; in one case the response is a synonym to b? 
in the other it is not. 


13. Associations III—synonymous. 

14. Association IV—non-synonymous. ©; 
Hypothesis: Producing synonyms should favour verbal comprehension vain 
producing other kinds of associations should favour associational Ju 

o ans A general statement should be made about the variations describ re 
in this section and the way the hypotheses are tested. The hypotheses by 
limited by the context of the tests representing them. This is stressed t 
Stating the variations and hypotheses in operational terms. Another import? 


TABLE I. 


Title 


INFORMATION REGARDING TESTS. 


Estimated 
Reliability 


Description 


i. Rhymes 

2. Suffixes 

3. Word Listing III 

*. Word Listing II 

5. Word Listing I 

6. Word Listing O 

7. Controlled Associations—IIIa 


8. Controlled Associations—IIIb, c 


9. Controlled Associations—IIId 
10. Controlled Associations—IIIe 


11. Vocabulary Completion 
12. Inventive Opposites 

13. Associations III 

14. Associations IV 

15. Inventive Verbal Relations 


16. Thing Listing ПІ 
17. Thing Listing II 


18. Thing Listing I 

19. Brick Uses (fluency) 
20. Plot Titles (low quality) 
21 Descriptive Completion 
22. Simile Insertions 


23. Simile Completion 
24. Simile Interpretations 


25. Two-Word Combinations 

26. Тууо-ХУога Combinations— 
First Letter 

27. Four-Word Combinations 

28. Four-Word Combinations— 
First Letter 

29. Word Synthesis (words) 

30. Word Synthesis (rating) 

31. Word Arrangement 

32. Alternate Headlines 
(arrangement) 


33. Alternate Headlines (word) 
34 Verbal Relations Naming 


35. Cartoons 
36. Plot Titles (cleverness) 
37. Brick Uses (flexibility) 


38. Verbal Comprehension 


39. Marking Speed 
40. Ship Destination 


41. Word-Group Naming 


а All alternate-form estimates except where noted. > Communality as lower-bound estimate. 


Write words rhyming with a given word. 

Write words containing specific suffix. 

Write words containing three specified letters. 

Write words containing two specified letters. 

Write words containing one specified letter. 

Write separate words, no restrictions. 

Synonyms written during the first half minute 

Synonyms written during the second half minute 
and the second minute. 

Synonyms written during the third minute. 

Synonyms written during the fourth and fifth 

minutes. 

Produce a word that fits a given definition and 
begins with a given letter. 

Write two antonyms for a given word, first letters 
given. 

Produce a word that is synonymous with two 
given words. 

Produce a word that is not synonymous with 
but can be associated with two given words. 

Produce a word for each space that bears a 
specified relation to a given word. 

Write thing names fitting highly restricted classes. 

Write thing names fitting somewhat restricted 
classes. 

Write thing names fitting broad classes. 

List different uses for a brick. 

Write titles for story plots. 

Write completions to simple sentences. 

Produce attributes that two given objects have 
in common. 

Produce objects that have a given attribute in 
common. 

Compose more or less complete expressions of 
the attributes two objects have in common. 

Write two-word phrases. 

Write two-word phrases, first letter of each word 
given. 

Write four-word sentences. 

Write four-word sentences, first letter of each 
word given. 

Write a story containing 10 specified words. 

Score is rating on coherence of story. 

Write sentences containing four specified words. 

Write alternate versions of given headlines. 


Score is number of changes in arrangement. 

Score is number of words substitutions. 

Describe the relation that one word bears to 
another, 

Supply clever “ punch lines ” for cartoons. 

Score is number of clever titles written. 

Score is the number of times the class of uses is 
changed. 

Select the word that is similar in meaning to a 
given word, 

Make X’s in rows of boxes as rapidly as possible. 

Find the distance from ship to Port considering 
the influence of several variables. 

Give a class name to a group of five words. 


* Kuder-Richardson, with Tucker modification. 


^79 
'85 


876 
52 
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limitation is that the range of a variation is limited by the tests representing it. 
'The findings may be interpreted only within these limitations. 


C. Tests Used in the Study. The tests are set out in Table 1. Parallel peste 
representing different experimental variations will be found in consenti 
groups. Fourteen of the 41 tests have not been mentioned because they do po 
fit any of the variations discussed. "They were included as marker tests 1o 
fluency and other factors. The factors and their markers are as follows: 


Word fluency: 1, Rhymes; 2, Suffixes. — Ideational fluency: 19, Brick Uses 
(fluency); 21, Descriptive Completion. Associational fluency: 11, Vocabulary 
Completion; 12, Inventive Opposites. Verbal comprehension: 38, Werba 
Comprehension. General reasoning: 40, Ship Destination. Spontaneous flexi- 
bility: 37, Brick Uses (flexibility). Originality: 35, Cartoons. Eduction of 
conceptual correlates: 15, Inventive Verbal Relations; 34, Verbal Relations 
Naming. Writing speed: 39, Marking speed. 5 

In a previous study (9) it was doubted whether the factor defined by 1 
and 34 tests was expressional fluency or eduction of conceptual correlates. The 
liberal representation of the former offered an opportunity to resolve this issue 


IV. TEST ADMINISTRATION AND TREATMENT or THE DATA 


A. Test Administration and the Experimental Sample. 'The tests were 
organized in six booklets, each requiring approximately 60 minutes. Simila 
tests were separated in different booklets. Nearly all the tests were divide 
into separately timed parts, care being taken regarding time limits. Ехашілеев 
were told how much time they had for each part. The battery was administer? 
to 230 Naval Air Cadets at Pensacola Naval Air Station? by Personnel at the 
U.S. Navy School of Aviation Medicine Psychological Laboratory. Motivatio? 
was reported as high, considering that the weather was hot and humid. Becavs 


complete data were not available for a few examinees, the number was reduc? 
to 221. 


B. Treatment of Test Scores.? 


DJ ts 
| Scoring. Except for some marker te 
with answer sheets, 


the tests required the completion of responses. In scoring 
each response had to be judged according to its relevance. The general рр 
cedure was to prepare a protocol for scoring each test, on the basis of experien? 
acquired in pretesting. Each was scored independently by two persons. 


1 We acknowledge issi 
Frank Barron (test à Де permission to u 


12) and 
se or adapt tests by L. L. Thurstone (tests 2 and 
for permission 


5 ders 
Acknowledgement is also made to the Saturday Evening Post and Coll 
of their cartoons in test 35. 


: the 
г. Wilse B. Webb for making this testing possible and to the staff of 
atory, U.S. Naval Air Station, Pensacola, Florida. 
gement is made to Dr. No: 


азы rman W. Kettner who assisted in super" 
€ derivation of the transformation matrix for the analytical rotation: 


ising 
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Taste П. UNROTATED FACTOR MarnixT 
A B с р Е Е С н I J K L M h? 
1; 157 32 16 28 09 —06 -19 -07 -09 -07 14 02 -06 62 
2. 53 21 24 21 09 —24 -24 -10 11 04 —11 20 16 65 
3. 54 46 21 24 06 —03 -15 —02 06 —02 —18 -13 07 69 
4 54+ 37 26 30 20 08 -09 07 —17 —04 —10 06. —07 70 
5. 64 20 21 31 07 —05 -17 15 —12 05 09 —02 04 68 
6. 53 -36 —03 26 —11 —22 11 13 06 09 02 08 12 60 
7. 50 14 04 —03 —36 -10 —03 07 —12 22 14 18 —07 54 
8. 49 16 37 —25 -30 -09 23 10 09 —03 —12 07 05 66 
9. 47 07 24 —23 -28 -05 08 13 13 —14 09 —11 -07 50 
10. 57 10 33 -31 -27 —17 15 06 09 -16 -07 10 -08 72 
1. 62 28 -25 05 09 12 12 -18 11 09 14 05 -03 64 
12, 54 29 -17 07 —11 09 12 —20 05 -06 21 —13 03 58 
13. 51 42 —16 -05 15 —08 -17 -10 12 —13 09 20 10 62 
14. 41 38 -11 -19 07 -21 -06 -07 04 —21 05 15 —11 50 
15. 58 37 —28 -18 05 17 05 —12 -11 07 —08 -03 04 66 
16. 44 -06 -10 -09 04 -08 02 16 -04 10 11 04 -10 28 
17. 60 -19 05 —11 02 -16 03 -16 04 23 —13 -07 -13 56 
18. 53 -09 —05 07 12 -04 06 —09 u 21 —12 —08 —06 40 
19. 41 —38 22 —25 16 13 —07 10 27 15 —03 —02 —09 59 
20. 09 —57 10 —16 -02 -15 -05 —08 04 13 -02 10 15 45 
21. 56 —24 —04 09 19 -11 05 09 05 10 05 06 —10 47 
22. 62 -09 07 —16 -15 16 —02 08 -06 16 17 -15 04 56 
23. 51 -15 06 -15 14 16 15 05 -16 -10 -11 -06 10 44 
24. 53 —37 09 —11 -09 24 —07 —24 08 —08 —03 -03 09: 159 
25. 57 —35 11 27 02 —07 31 08.-08 —11 0+ —03 08 67 
26. 60 -09 21 12 09 —04 14 -12 20 —02 07 07 08 53 
27. 50 —35 -04 15 21 04 03 21 13 -24 08 —05 -05 57 
28. 52 —19 11 21 06 18 14 —16 —13 -17 -10 16 -02 53 
29. 36 24 21 23 30 26 30 18 09 11 —05 28 06 67 
30. 37 11 —27 18 —33 33 -19 19 10 03 —14 —02 -08 58 
31. 53 —38 12 —07 07 29 03 06 07 -11 —12 14 10 60 
32. 22 -14 -19 -06 21 -22 -14 10 09 —11 05 —17 T2081 
33. 40 -08 -—03 21 —24 —12 20 —28 08 10 13 07 05 44 
34: 62 27 -31 -12 16 14 06 08 -19 10 06 03 09 68 
35. $3 -12 -28 —22 -17 -07 --25 —11 -12 -1% 07 02 13 43 
36. 65 -16 -04 -10 -09 -04 -08 -15 -18 -12 -07 -06 -18 59 
3. 41 —21 20 -27 23 16 —03 05 03 -10 15 -16 15 49 
38. 48 45 -15 -02 -10 07 17 -07 -02 08 -10 —11 -08 54 
39. 13 -23 -19 10 -17 -13 06 10 -07 -09 -13 -08 -06 22 
40. 32 23 -15 —14 26 04 18 06 -14 09 -18 -07 18 40 
4. 40 17 -19 —12 21 08 12 -05 10 09 06 —03 -05 33 


T Decimal points have been omitted. 
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Тавів III. Roratep Facror Matrix} 


D E Е С H I J K L 
O EF IF CC WF АЕ Sb Әс Sw 


07 13 —01 25 58 13 09 08 01 
09 06 18 10 71 19 —03 -02 07 
— 10 04 00 14 57 17 19 —02 -03 
--09 16 —04 07 61 06 09 13 
00 14 04 14 62 25 17 07 08 


— 02 27 23 17 21 26 04 03 13 
17 —05 25 09 18 42 —15 17 21 


17 —03 29 04 19 32 02 59 00 


05 17 08 56 14 14 
05 12 —05 50 11 30 
27 —08 -08 42 41 06 


28 -18 01 36 27 —06 —09 24 -05 
20 04 -02 33 05 20 


09 05 14 10 
20 20 53 17 15 14 09 03 —12 
00 22 35 23 16 07 090 —07 03 
00 38 15 15 
—04 12 —03 —01 =Ñ 


25 00 07 10 11 
19 29 21 15 04 44 28 14 11 
40 08 09 (4 16 24 07 12 —07 
31 2 20 04 00 21 23 08 10 

“2 5-40 17 5 19 01 27 01 


29 — 26 — 9 —10 
00 3 04 22 29 —12 ici ^ 17 
07 59 03 04 n 04 -07 19 04 
25 21 09 —16 Q9 06 02 —10 62 
00 2 16 -0 47 


08 18 22 21 
— 03 20 —08 -—06 
08 30 --7 01 11 
19 07 —08 38 13 21 01 00 08 
30 М6 ty 15 n 17 OL --01 03 


12 13 08 18 -09 
05 01 42 29 —07 
—06 -07 02 2 o 22 —02 06 01 
08 06 01 —02 -07 —01 -05 04 01 
—03 —02 06 17 09 П 02 оі = 


05 06 12 40 03 03 07 02 06 


T Decimal Points have been omitted. 


ij 
| 
| 
4 


Ап Experimental Study of Verbal Е luency Factors 13 


Correlations. Coefficients of reliability were computed for the entire 
sample. Most of the estimates were based on correlations between separately- 
timed, matched forms of the tests, by means of the Spearman-Brown formula. 
The estimates are shown in Table I. F requency distributions were made for 
all tests; none differed markedly from normal. Pearson product-moment 
correlations were computed between all variables on a digital computer. 


C. The Factor Analysis. Thirteen factors were extracted by means of 
Thurstone's complete centroid method. The distribution of residual values 
obtained after the extraction of the twelfth factor contained no term greater than 
t:07. The unrotated factor matrix is shown in Table II. First approxima- 
tion positions were obtained for the reference axes by placing each of nine axes 
near a single marker test in an orthogonal frame. "This was done analytically 
by appropriate transformation matrix. From this position two rotation 
solutions were obtained by the Zimmerman graphic method [17]. Solution 
A was obtained by aiming toward simple structure and positive manifold, 
additional consideration being given to meaningfulness of the solution in terms 
of the nature of the tests. Solution B was obtained by using coded numbers 
for tests and reference axes, and considering only the improvement of simple 
structure and positive manifold. Only solution A was adequate for interpretation 
purposes. Its rotated factor matrix appears in Table III. 


V. INTERPRETATION OF THE FACTORS 
The interpretation of the factors rests mainly on loadings of -30 or over. 
For each factor we give a list of tests with loadings of -30 or over, with their 
names and numbers. Figures in parentheses are the loadings of .30 or over 
for the tests on other factors. 


Factor A. Verbal Comprehension (VC) 


38. Verbal Comprehension id Ее ut. мау 

15. Inventive Verbal Relations .. - е: "53 (GR -40, СС :33) 
3. Word Listing III .. | .. *52 (WE-57) 

30. Word Synthesis (rating) 45 (SW +47) 

11. Vocabulary Completion 42 (СС -56) 

12. Inventive Opposites 42 (CC ‘50, AF -30) 
4. Word Listing II "39 (WF -61) 

13. Associations III 33 (CC 42, WF -41) 

36. Plot Titles (cleverness) :32 (О -40) 
1. Rhymes T e 30 (WF -58) 

10. Controlled Associations—IIle 30 (AF -32, Sc -59) 

14. Associations IV T 30 (CC -36) 

34. Verbal Relations Naming 30 (GR:51, CC 38) 

20. Plot Titles (low quality) 33 (IF 35) 
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The most obvious characteristic of this factor is that many tests correlate Vr Ө 
The reason lies in the nature of the battery which was devoted htt pace З 
to verbal tests. Ап interesting negative loading is that for Plot angen 
quality). It correlates negatively with the first eight tests in the list a Me 
with coefficients between —:13 and —-24. It also had a negative loading 1n 4 
cross-verification study (9) which reflected negative correlations between E 
variables. It may be that examinees who are high on verbal compen a 
disdain to give prosaic titles for stories, or that the scorers of the titles E 
influenced by the superior verbal comprehension they find in some of the b» A 
rating such responses clever rather than of low quality. A more i —" 
hypothesis would be that the more words we know, the harder it is to get 2i 
the most ready ones—a hypothesis supported by the work of Bousfield et al. 


Factor B. General Reasoning (GR) 
40. Ship Destination  .. : 

34. Verbal Relations Naming 
15. Inventive Verbal Relations .. 
41. Word-Group Naming 

31. Word Arrangement 


» "30 (EF 51) 4 
Ship Destination was included in the battery because of the possibility that ei 
of the fluency tasks performed with high restriction would contain a substant 
proportion of reasoning variance. This has some basis in a study of r сагол! 
tests by McNemar [10]. She found that differentiation between good and PM 
reasoners (separated by tests of logical reasoning and general reasoning) increas 
with the restriction pl 


5 
aced upon the response. Tests 34, 15 and 41 are the ше 
highly restricted tasks in the battery, ke 


; each containing items with only one СО re- 
answer. The preferred definition for this factor has been the ability to comp 
hend or to structure problems in pr 


5 
i : thu 
r ; eparation for solving them. It woul tric- 
seem that an important condition for measuring general reasoning is high 165 
tion in the response. 


53 38) 
51 (VC 30, СС: 3) 
40 (VC :53, CCS 
31 (CC 40) 


6. Word Listing O 55 

39. Marking Speed Js 4% T 2.0 43 

25. Two-Word Combinations .. T .. 43 (EF :50) 

27. Four-Word Combinations :36 (EF 37) 

23. Simile Completion T " .. 33 (О 40) 
This is called motor speed by Bechtoldt [1] and is identifiable also with Віто 
[11] speed at drawing with the hands. Test 39 was the leading test in Becht? 
study. Here Word Listing О, in which the examinee lists words of апу * 
appears as a stron, 


о w 
n H ; 
little restriction 2 


Factor С. Writing Speed (WS) 


sch inv! 
Б measure of the factor; so are tests 25 and 27, which in 
1n producin: 


SS V ————À 


„с — —— —— | 
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Factor D. Originality (О) 


35. Cartoons е T $6 a T" 56 

36. Plot Titles (clev erness) ae we os phe 40 (УС -32) 
23. Simile Completion .. $2 T T JE 40 (WS :33) 
24. Simile Interpretations ез E. : 5 "31 "(EF -52) 


Tests 35 and 36 have identified this factor in other -— It is defined as the 
ability to produce remotely associated, clever, or uncommon responses. Simile 
Completion was included as a marker test for expressional fluency, but did not 
appear loaded on that factor. Simile Interpretations requires originality in 
thinking, since most of the objects in the test for which common attributes are 
to be expressed are only remotely associated. 


Factor Е. Expressional Fluency (EF) 


28. Four-Word Combinations FL D. si tu 59 

24. Simile Interpretations 8% Es T "s "52 (0:31) 
31. Word Arrangement .. T gs ss is :51 (GR :30) 
25. Two-Word Combinations .. ive er - :50 (WS -43) 
26. ‘Two-Word Combinations FL е қ" T 43 (WF 35) 
27. Four-Word Combinations .. ы «s s :37 (WS -36) 


This factor obviously involves a facility in, or aptness for, producing con- 
nected discourse. Every testin the list involves production of word combinations. 
There is hardly any indication that the factor is concerned with high-quality 
responses. 'Тезїз 28, 31 and 26 suggest that producing connected discourse 
under restrictive conditions brings out the factor well. ‘The advantage of test 28 
over 27 as a measure can be explained by the fact that the artificial restriction 
placed on test 28 (requiring each word to begin with a particular letter) resulted 
in enough restriction in the flow of ideas, so that writing speed was not an im- 
portant component. Perhaps relatively less writing reduced writing speed 
variance. This relation, in terms of presence and absence of writing speed 
variance, can be seen in comparing tests 25 and 26. Simile Interpretations 
(the simile-type test with greatest opportunity for combining words) appears 
one of the three good and relatively pure tests for this factor. 


Factor F. Ideational Fluency (ТЕ) 


17. Thing Listing II .. б. 2 pts A 453. 

19. Brick Uses (fluency) .. * г» + T 48 (Sb -38) 
18. Thing Listing I : 2% 2% T T" :35 

20. Plot Titles (low quality) т "E - - 35 (VC- 33) 
21. Descriptive Completion m Р " - 30 


This factor is defined as the ability to evoke a faga number of ideas in a situation 
in which there is little restriction. Brick Uses and Plot Titles are common 
reference tests. Thing Listing II is heavily loaded on it, a fact consistent with 
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the definition. These tests place little or no premium on quality. From previous 
studies there remained some doubt whether Thing Listing tests measure 
ideational or associational fluency. Неге there is no such confusion. ‘Two of 
the three Thing Listing tests are loaded on this factor and not on associational 
fluency. The third Thing Listing test, which involves the highest restriction 1n 
the set, has no significant loadings on any factor, its communality being only :28. 


Factor G. Eduction of Conceptual Correlates (CC) 


11. Vocabulary Completion "T 2s .. 156 (VC -42) 
12. Inventive Opposites ЕА a .. 580 (VC 42, AF :30) 
13. Associations 200.00.200. 42 (УС-33, WF 4D) 
41. Word-Group Naming a т .. 40 (GR-31) 
34. Verbal Relations Naming .. - .. 38 (VC 30, GR 51) 
14. Associations IV а: us 2% .. 36 (ҮС:30) 
15. Inventive Verbal Relations .. e « 338 (С "53, GR 40) 


"Tests 11, 12, 13 and 14 all require production of a word that fits a stated a 
implied relation. Although these tests were expected to be loaded on the factor 
associational fluency, they are not; nor are any tests loaded on association 
fluency that are so highly restricted as to require uniquely determined response", 
The only exception in this differentiation between tests of eduction of conceptu 
correlates and associational fluency is Inventive Opposites, which bridges the gp 
It represents the characteristics of both factors, since p with the tests рей 
above, it provides for near-unique responses by specifying the first letter of 620 7 
апіопут required, and also asks for two responses for each item. It by 
furnishes the multiple-production Characteristic of associational fluency. А 
separation of Vocabulary Completion and Inventive Opposites from multiple" 
production tests of associational fluency such as Controlled Associations 7/29 
genuine surprise when it occurred, since the two former tests have sometim" 
had loadings on associational fluency, and Inventive Opposites was selected 25 B 
marker for this factor. However, the correlation between all the Contro", 
Association tests and the two leading tests on this factor are low—a result weri 
suggests a difference in function and provides a clear separation between thet 
factors. 

Factor G can be defined as the abilit 
or implied conceptual relation. 
the response restriction is so high 
any item. The fact 


iyen 
y to produce a response to fit 4 E tes 
As with the tests for eduction of corr? of 


» Á : t 
that ordinarily only one response 1S correc 


ман; 

that many of the tests in the above list have 1оабїл#® | 

verbal comprehensi i ctor? 
Ае of nson might suggest a correlation between these two fa 


the six verbal comprehensi : sho 
E ^ensio. thre 
for significance, Ne p n loadings are barely above the ye 


may De & pond tea vertheless, the factors are not well separated, and t ech 
multiple-choice E. The best measures of verbal comprehension have ding 
Word-synonym tests. Most of the tests above involve #20 
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the exact word to fit the given relation, usually a relation which involves 
meaning. One set emphasizes selecting a word meeting a requirement of meaning, 
the other necessitates producing it. Many individuals who can produce words 
fitting exact requirements of meaning would also be expected to excel in 
selecting words similar in meaning. The correlation between the factors may 
therefore be genuine; but it would appear from this study that they are separate. 


Factor Н. Word Fluency (WF) 


2. Suffixes  .. - gis ifs шы! 521 

5. Word Listing I .. oe 2^ um "62 

4. Word Listing II .. —..  ..  .. 561 (VC.39) 

1. Rhymes... T РА 8% .. 558 (VC 30) 

3. Word Listing III .. Ws + e “57 (ҮС-52) 
13. Associations III .. T T 00741 (VC 33, CC 42) 
26. ‘Two-Word Combinations ЕІ, .. .. 585 (EF 43) 


All the tests in the list above represent production of words which meet 
structural rather than meaningful requirements, with the exception of Associations 
II, which has a relatively low loading. Іп addition, there is a certain amount of 
restriction in the tasks; but the loadings do not seem to be much affected by the 
variation of restriction imposed by Word Listing I, II and III. Within this 
range of variation, however, the test with the greatest restriction (Word Listing 
IIT) has the lowest loading, though the differences are slight. This condition 
also seems to increase the importance of verbal comprehension. The condition of 
no restriction (in Word Listing 0) gave an insignificant loading (-21) on word 
fluency. Тһе inference is that a low to moderate level of restriction is optimal 
for tests of this factor: no restriction and high restriction are unfavourable. 


Factor І. Associational Fluency (AF) 


22. Simile Insertions .. gi 4% 20-4 
7. Controlled Associations IIIa ES oo 542 
8. Controlled Associations IIIbc .. .. 42 (Sc-50) 
9. Controlled Associations IIId s se 533 (Sc 47) 
10. Controlled Associations IIIe 7" ..  :32 (VC :30, Sc- 59) 
33. Alternate Headlines (word) Ж Ee 500 
12. Inventive Opposites 4 T .. 30 (VC 42, CC -50) 


Associational fluency has been discussed in relation to factor G (eduction of 
conceptual correlates). In contrast to that factor, associational fluency involves 
a multiple-association process. The relation that the words produced are 
required to satisfy is restricted as to meaning, but is not so far that only one or 
two responses will suffice. In the group of tests above the tasks that permit the 
greater number of responses are those with highest loadings. Calling up a number 
of words all similar in meaning or all fulfilling certain meaning specifications 
seems to be the essence of tests for associational fluency. Possibly that the factors 


S.P B 
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identified as associational fluency in analyses by Thurstone [14], uy. 
[16], Fruchter [6], and by Guilford, Kettner, and Christensen [8] W 


iati т ^ conceptual 
composites of two factors—associational fluency and eduction of concep 
correlates. 


Factor ў. Specific (Brick Uses) (Sb) 
37. Brick Uses (flexibility) - - ss - 42 S 
19. Brick Uses (fluency) - ES E: .. 238 (IF 48) 


The two scores from the Brick Uses test show a certain amount of араны 
correlation, because the same responses are scored in two ways. ‘This си 
is taken care of by this factor. Brick Uses (flexibility) was put in the analy 

to bring out a factor of spontaneous flexibility ; but no such factor emerged. 


Factor K. Specific (Controlled Associations) (Sc) 
10. Controlled Associations Ше 59 (VC 30, AF :32) 
8. Controlled Associations IIIbc '50 (AF 42) 
9. Controlled Associations IIId 47 (AF :33) 


Tests 8, 9 and 10 correlate quite highly; and this factor reflects the source о 


A : : : " 0 
portions of those correlations. These tests are also correlated with the factor 
associational fluency, 


along with the marker Controlled Associations, test ms 
Why test 7 does not share this specific variance is not clear; but this result 866 
reasonable when one considers the intercorrelations of the four test forms: 


Factor L. Specific (Word Synthesis) (Sw) 
29. Word Synthesis (words) .. 


гә» e 62 
30. Word Synthesis (rating) .. s “47 (VC 445) 
Factor M. Residual (R) 


VI. Discusston 
A. Relation of the Factors obtained to the Differences Hypothesized. қ. 
discussing the hypotheses and the relevant results two lists of factor loading” 
will be considered. List A gives factor 


е loadings selected from Table tion 
list A’ gives the corresponding loadings corrected for unreliability. Correc 


dade : : ability 
for unreliability was preferred to correction for uniqueness, because reliab! 


H . в 4 н 
18 independent of the collection of tests with which it happens to be an aly е 
whereas communality is not. 


Since each test was designed to stand for pu. } 

hypothesized psychological function, and since tests differ in reliability, ! H 

important when comparing factor loadings from different forms to allow, Jy 

errors of measurement, As it turned out, the corrected loadings are in essent д 

the same rank Orders as the uncorrected, and do not materially alter conclusio, g | 

In Comparing factor loadings, there is no agreed procedure for test 5 
statistical significance, We can only note differences between factor loadi? 
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in relation to experimental variations, having more confidence when those 
differences are large and when there are trends, whether in line with predictions 
or not. We shall consider the special hypotheses in turn, considering the 
loadings of tests designed to test those hypotheses in connection with certain 
factors. 


l. Variation in Temporal Period of Production (Controlled Association test 


forms) 
Loadings 
A A’ 
IF AF о ІЕ АЕ [9] 

7. (First half-minute) .. -25 42 “17 27 45 18 

8. (Next 1:5 minutes) .. -25 42 —-01 +31 52 —01 

9. (Third minute) 29 ШІ 533 11 24 47 16 
10. (Next two minutes) .. -29 :32 17 34 38 -20 


The hypothesis was that the earlier the period of production the more IF 
variance a test should have; the later the period the more O variance; and for 
the intermediate periods more AF variance. 

For IF there is no consistent trend in either temporal direction. The 
means of scores from tests 7 through 10 indicate increasing restriction, in terms 
of available supply remaining. ‘The mean rate per minute for test 7 was 22:5 
responses and the mean rates for tests 8, 9, and 10 were 7:5, 5:2 and 4:3. Тһе 
failure of variance in IF to decrease systematically with time in these tests 
indicates that IF variance is not related to this kind of restriction in this kind of 
test. 

The loadings on factor О are trivial, but such trend as there is, is for higher 
loadings at both the earliest and latest periods. The “trend” probably is 
insignificant and hence means nothing. But it can be inferred that the later, 
and hence more difficult, associations given in a Controlled Association test, 
and presumably more remotely associated, do not indicate individual differences 
in originality as is true in tests of different kinds. А 

There is just a trace of the expected relationship between the time of the 
responses during work on Controlled Associations and variance in AF, but we 
have to find it in the corrected factor loadings. The moderate time periods 
have the larger loadings, but only the drop after the third minute seems worthy 
of note. We can rest assured that Controlled Associations does as well as 
appears possible in measuring AF, at least during the first three minutes of work. 


2. Variations in Restriction of Class (Thing Listing tests) 


Test AF IF AF ТЕ 
16. (High restriction) in - .. 09 :20 15 33 
17. (Moderate restriction) .. м els 14 553 49 72 


18. (Low restriction) Pe з s» Cu 35 41 -55 
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'The degrees of restriction can be controlled in ue pcm. қыла 
ways. One is Бу the number of attributes specified for the pen = a ee 
the things belong. "Tests 16 and 17 had three attributes specifiec Palm. 
white, soft, and edible, whereas test 18 had two attributes. 1 һе othe — 
with number of attributes constant, is to find classes with varying л - 
potential responses. ‘The success of our controls is indicated image sd 
mean numbers of responses produced per minute. For the three tests 
means were 1-4, 4-6, and 8-2, respectively. | -— 

The hypothesis was that the greater the restriction of the class the g AF 
the AF variance and the less the IF variance. The prediction regarding, 4 
variance failed; the АҒ variances were all near zero. ‘The prediction. si 
monotonic trend for variance in IF also failed; the indication is that a mo tha 
degree of restriction is optimal in a test for that factor. This suggests sel 
in addition to the variable of restriction vs. large potential supply of e pen ht 
there may be another variable working in the opposite direction. This € 
be the efficiency with which the examinee discriminates between class-mem A 
and non-members. A specified class is a kind of ‘search model’. When ue 
is large, less attention. need be paid to the model; when small and тї 
exclusions are necessary the model becomes more important. 


H . . ord 
3. Variations їп Number of Structural Specifications in Isolated Words (W 
Listing tests, varying in number of Specified letters) 


Test WF IF WF I VC WS vc у 
3. (Three).57 00 65 00 52 01 59 (71 
4. (Two) 61 —.04 23 -фі 39 _.06 47 4 
5. (One) 62 -04 72 45 21 42 7^ 9 
6. (None) 21 23 72 25 -6 55 -46 


‚108 
5 substantially related to IF. The loading 
a trace of IF variance, 
It is of interest to 
comprehension and writir 
our predictions, 
higher loadings as 
tions are added, t 


4 
non-fluency factors of verb 
sts. Neither was involve gs 
tor VC, there is a Progressive, positive trend tow’ ic^ 
on of increasing restriction: 
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With factor WS, the trend is in the opposite direction: as words can be evoked 


at a greater rate, the limitations of writing speed becomes a contributor to variance 
in scores, 


4. Variation in the number of Connected Words 


Test EF WF АЕ EF WF AF 
6. Word Listing O in 327 21 :26 29 22 :28 
25. 'Two-word Combinations 50 "22 19 55 24 :21 
27. Four-word Combina- 
tions “з 3 е 20 —.12 41 23 —43 
5. Word Listing I 14 63 “25 16 72 :29 
26. Two-word Combinations 
FL эм 43 35 :26 50 41 30 
28. Four-word бошЫба- 
tions FL .. . 59 22 04 76 "28 05 


In each trio, the requirement is the production of one word, two connected 
words, and four connected words, respectively. This variation is assumed to be 
along a dimension of increasing amount of continuous discourse. The first 
trio requires no initial letters, the second trio does. 

It was hypothesized that the more words used together, within this range, 
the higher should be the loading on EF and the lower the loadings on WF and 
AF. With respect to EF, the hypothesis is supported, but the trend is complete 
only when first letters are specified. The hypothesis for WF is not supported 
in the first trio but strikingly supported in the second. This reflects the fact 
that there is no letter requirement in the first case but there is in the second. 
Some letter requirement is essential for the factor WF; but a significant loading 
on WF appears only for the condition of smaller (two-word) combinations. The 
loadings for factor AF agree with the hypothesis. The lack of significant 
loadings on AF for any of the tests reflects the fact that there is little requirement 
in those tests related to word meaning. 


5. Variation in Structural Specifications in Connected Discourse (Word- 
Combinations tests) 


Test IF EF WS IF EF WS 
25. (Two words) ve 510 -50 43 “1 558 47 
26. (Two words, FL) .. 43 43 02 “15 -50 11 
27. (Four words) 004 37 36 04 04 40 
28. (Four words, FL) .. 03 59 12 04 76 15 
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Here the variation is between tests within each pair, first and mei. 
was hypothesized that with no structural specifications there should be rc e aa 
more IF variance and with the first letter specified, more EF. Addition 54 
restriction in these tasks did not reduce IF variance; there was none any |: 
As to the EF variance, adding the restriction increases this component w "d 
there are four words to be combined, but slightly decreases it, or mie 1и 
difference, when there are two words. Again we find a variation more aes, 
in affecting variances when other conditions (more words in the ср ы, 
are favourable for emphasizing the factor. The effect of the restriction on "i d 
IF may interact with the effect upon another factor, namely, WS. V mt. 
relatively more important in the two-word condition and without the in 
letter restriction. It is a common observation, that an increase in variance 
one factor is likely to be accompanied by a decrease in some other, as if ^um 
munalities tended to remain relatively constant. It might be, therefore, mi 
some ideational fluency variance could appear in the less restrictive form if 80 
of these tests were responses given orally instead of being written. 
ба. 


Variation in the Process of Completing Similes (Nouns vs. adjectives) 
Test 


AF IF EF AF IF 

23. Simile Completion 09 
(nouns) +24 09 "08 28 10 

22. Simile Insertions 


24 

(adjectives) -44 21 20 52 “25 i, 

The hypothesis was that producing objects in a given context should favo 
greater EF variance, whereas producing attributes should favour variances uc 
AF and IF. For AF the hypothesis is strongly supported. "Тһе rate of pro^" 
tion is 5-3 per minute for adjectives vs. 2-7 per minute for nouns, which sho е 
favour factor IF in test 22, according to the hypothesis. The results are i” 5 ; 
direction, but in both cases IF variance is trivial. The results for EF contr? à 


the hypothesis, with EF variance low in both tests. Instead of test 23 havin’ 


al) 
6b. Variation in the Process of Completing Similes (One word vs. сй д 
Test AF IF EF AF IF E 
22. Simile Insertions e 44 21 20 52 25 60 
24. Simile Interpretations -21 20 52 -24 :23 


The hypothesis was that i i 3 а s in test 4 
should involve relati a leg ас, 1 


о 
expressi Pose vely more AF and IF variance, and producing multi- i 
к AC attributes (as in test 24) should involve more EF variance- г off 
a e or AF and EF, but по: for IF. The comparison brings 0Y ord 
Important difference between factors AF and EF—the production of опё- 
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responses vs. connected multi-word responses. The variation seems quite 
irrelevant to factor IF. This fact is also demonstrated in tests like Thing 


Listing (one-word responses) vs. Plot Titles (multi-word responses). 


7. Variation in Quality of Production (vs. quantity) 


Test EF IF [9] EF IF о 
20. Plot Titles (low) .. 724 :35 24 :26 38 “26 
36. Plot Titles (high) .. 229 21 40 34 24 46 
29. Word Synthesis (words) -21 :09 "25 "25 11 :29 
30. Word Synthesis (rating) -02 —-09 10 "03 —-12 +13 


The first variable of each pair is the low-quality or the quantity score; 
the second is the quality score, that for test 36 indicating cleverness and that for 
test 30 indicating good integration or coherence. It was hypothesized that 
quantity or low-quality scores would correlate more with IF, and quality scores 
more with EF and O. If both pair of tests are considered, there is no indication 
that EF depends upon quality of responses of the kinds considered here. If we 
consider only the results from Plot Titles, the expectation was realized with 
regard to IF and O, as usual. The loadings for the second pair of tests are 
generally very low, and offer no indication except the curious reversal of expecta- 
tion with respect to originality. Here the low-quality score appears to have a 
slight edge. Possibly high quality in the form of rated coherence does not have 
the same bearing as rated cleverness of responses; perhaps clever responses are 
even less coherent than non-clever. On the whole, the quality-quantity 
variation seems irrelevant for factor EF, but not for the other two, when expressed 
in terms of rated cleverness. 


8. Variation in the Number of Connected Sentences 


Test EF IF ЕЕ IF 
29. Word Synthesis (words) .. v "21 :09 25 di 
31. Word Arrangement .. do з 51 14 61 17 


The production of related sentences vs. unrelated sentences is the contrast- 
ing condition in tests 31 and 29. The former allows ten words to be used in any 
way in a sequence of sentences; the latter requires that the same four words be 
used in every sentence. The variation in restriction gave rise to the hypothesis 
that IF would be more strongly related to test 29; and it was expected that EF 
would be more related to test 31. This hypothesis is similar to that in variation 5, 
except that there the restriction was symbolic, whereas here it is meaningful or 
semantic. ‘The hypothesis is supported for EF but not for IF, which has almost 
no relation to either test. It appears that a good test of EF should emphasize 
the act of sentence forming and not the total quantity of words that an examinee 
puts out in connected discourse. Again, restriction of just any kind seems 


irrelevant to IF. 
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9. Rearrangement of Words vs. Substitution of Words (Alternate Headlines test) 


Test AF EF AF E 
32. (Rearrangement) ж rs T —03 - 03 - 0% - ө, 
33. (Substitution) T F e 30 28 949 


It was predicted that the arrangement score would correlate more with 
EF and the substitution score more with AF. As it turned out, both had zero 
relation to the rearrangement score and marginally significant correlations 
with the substitution score. The lack of relation of the rearrangement score tO 
EF is surprising, in view of the strong loading for EF in the Word Aran 
The main difference in the two tests is that in the latter the same four words 
must be included, with other words added to make sentences, whereas 1n 


Alternate Headlines the same idea must be expressed in different w: 


ays, without 
necessarily using the same words. 


The difference in relation to EF suggests an 
the factor depends upon the examinee producing his own idea for a sentence 4 
well as, or even in place of, organizing words in a sequence, But producing 
alternative ideas is the essence of factor IF, which might be expected to be 4 


component of test 31 but not of 32. The relation of EF to finding sentence 
ideas vs. wording of given ideas remains a mystery. 


10. Synonymous vs. Non-Synonymous Associations (Associations III and IV) 


Test AF YO CC ar vo CÓ 
13. (Synonymous) e 06 33 42 07:40 kr 
14. (Non-Synonymous) .. —06 20 :36 -08 38 * 


‚ Here we have two highly restrictive associations tests, each calling for 


ing synonyms, the other non-synony mè 
"yid е more VC variance, and that both tes 
would be significantly loaded on VC. Such were the findings, though the 
In both the associative-reaction format ? 
the items leads one to expect some AF variance; but this was not the case. Instead 
we find evidence that AF is a multi 


ple-response affair. Neither test calls fot 
multiple responses. They consequ 


nr А or 
: ently have Significant variances in fact 
CC, eduction of conceptual correlates. 
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maximal restriction favoured either word fluency or expressional fluency; 
associational fluency was expected where the restrictions were moderate. 

As things turned out, every kind of fluency seems best measured by a test 
having a moderate degree of restriction. The differentiation in fluency factors 
is not associated with degree of restriction, but depends on the nature of the 
content and the operations to be performed—listing words, ideas, or sentences. 
Each requires a multiple-response task. Restriction to one unique answer is 
too much in every case. The fact that there must be some restriction means that 
the responding is done by calling up from memory storage information that 
satisfies some specified search model. Further work on fluency of production 
should keep these guiding principles in mind. 


C. Relation of Factors Obtained to Factors Previously Found. Of the nine 
factors identified in this study, all have been identified before. Its value 
therefore lies in the new information concerning the nature of the factors, 
particularly the fluency factors, and of the best method of measuring them. 
Brief comparisons of the factors found with those previously reported may be of 
interest. 


Word fluency is found to emphasize the production of words as letter 
combinations rather than words as meanings. Our results have made a sharper 
division between word-fluency tests and tests of other fluency factors. We found 
no tests loaded significantly on both word fluency and associational fluency or 
ideational fluency. In the past, there has been some question as to how much 
restriction there should be in the word-structure task for greatest word-fluency 
variance. Our study indicates that some restriction is necessary, but that, if the 
restriction is too great, a relatively high proportion of verbal comprehension 
variance becomes involved. "Тһе condition of no restriction emphasizes the 
factor of writing speed. 

The definition of ideational fluency is not materially changed: tests like 
Thing Listing seem most characteristic. In previous studies there was some 
confusion with associational fluency, Thing Listing being sometimes loaded on 
both. It now seems certain that tests of ideational fluency specify meaningful 
classes. Some restriction in class size is necessary; classes of moderate size 
appear to be optimal. There is no need for high quality of responses; the 
number of low-quality responses continues to be the most nearly unique measure 
of this factor. The number of high quality responses brings in relatively more 
variance in originality. 

The associational fluency found in some studies has been confounded with 
eduction of conceptual correlates. In this study we see that associational fluency 
is distinct from the correlates-eduction factor, emphasizing multiple-production 
in tasks involving finding related words; eduction of conceptual correlates involves 
the finding of a unique response. "Гһе former comes under the general heading 
of ‘ divergent production ', which applies to all the fluency factors; the latter 
under ‘ convergent production’. 


. T 1 m 
form of phrases or sentences. Even putting two words tagtha "i Sign be 
involves the factor, but more words are better; just how many would b ee. 
has still to be determined. High quality of responses is not an im} se 
attribute of scores for tests of this factor, as was sometimes formerly на ы 
This study did not answer the question whether expressional fluency is a sodium k 
organizing word sequences as structural or symbolic organizations; dy ат не 
organizing meanings, or perhaps both. Later studies should provide an 
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IN SEARCH ОЕ AN EXPLANATION OF SOCIAL MOBILITY? 
By MICHAEL YOUNG 
Institute of Community Studies, Bethnal Green 
and 


Joun GIBSON 
Department of Genetics, Cambridge University 


Studies in different countries, which have shown that rates of mobility are 
more alike than they were expected to be, have raised questions about the mechan- 
isms underlying social mobility. The following paper puts forward the suggestion 
that social mobility belongs to a cybernetic mechanism whereby something like 
a ‘steady state’ is maintained in each occupational class by means of constant 
movement into and out of it. The quality discussed is ‘ intelligence’; and the 
argument stems from two main observations. The first is that the higher the 
occupational class, the higher is the measured intelligence. "Гһе second is that 
the children of parents towards the extreme show a ‘regression’ from that 
extreme towards the mean of the general population. If these two observations 
hold true over a period of time, it follows that there must be social mobility. 
In a third part of the paper it is argued that differential fertility between the 
classes gives rise to additional mobility. The last section discusses longer-term 
changes which may influence the amplitude of short-term oscillations between 
any two generations, and finally notes a certain parallelism with the laws of 


thermodynamics. 


1. APPROACH TO THE SUBJECT 


Sociological researchers have during the last decade made many measure- 
ments of rates of social mobility for different generations and in different 
countries. For comparisons between generations in one country the Glass 
report [1] (see also Sorokin [2]) is still the best source. When ten-year age- 
cohorts born from before 1890 to after 1920 were compared, very little difference 
was found in rates of mobility. Roughly the same proportion in the younger 
as in the older cohorts had occupational status higher than, or the same as, their 
fathers: ‘in general the picture of rather high stability over time is confirmed '. 
More recently Lipset and Bendix [3] have, in a comprehensive review of the 
literature, compared different countries. They measure the rate of social 
mobility upwards by the proportion of the sons of manual workers who become 


1 We should like to acknowledge the help received from Christopher Wallis with earlier drafts 
of this paper; from Sebastian and Mary Halliday and May Brenner with the small survey in 
Cambridge reported in the text; from the people who commented on drafts, including Dr. 
Sidney Brenner, Sir Cyril Burt, Hubert Child, E. Cooper- Willis, Professor Ernest Gruenberg, Dr. 
Frank Hahn, Dr. A. Н. Halsey, Sir Julian Huxley, and Professor Thoday; and from the Joseph 
Rowntree Memorial Trust which met the costs of the Cambridge survey. 
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PP ZIZPIE) BPPDP by tht proportions of the sons of non-manual workers 
who become manual. In urban areas rather similar proportions of sons move 
up in a number of countries—in France 35 per cent, in Germany 26 per ге to 
30 per cent, in Switzerland 44 per cent, in Sweden 29 per cent, in Japan e 
cent, and in the United States 31 per cent to 35 per cent. Р Гһеге is тр T 
crepancy in the proportions moving down, varying from 13 per cent to 3% Т 
cent. Studies in particular cities also show rather similar rates in Poona and in 
Tokyo, in Sao Paulo and Kansas City, in Aarhus and Indianapolis. A recent 
study of a London suburb, Woodford, produced the same results (5]. If, 
instead of a two-class system, a division is made into several more classes, the 
rate of mobility—say, into and out of the professions—would probably be less 
strikingly similar [6]. But at any rate the general conclusion of the work done 
$0 far is that rates of mobility, over time and space, are much more alike than 
they were expected to be. 


Now that some measurements have been made, however imperfect, the 
emphasis in the next phase of research should be on finding out what are the 
mechanisms underlying social mobility. But obviously some ideas will be needed 
beforehand about what these mechanisms might be. ‘The purpose of this 
paper is to put forward one such suggestion, which, if borne out, would perhaps 
go some way towards explaining the similarity in mobility rates. We propose 
to test this suggestion in field research. We are both aware of the excesses of 
Social Darwinism in the 19th century, and concerned to prevent a repetition of 
them in the 20th; but we are also both keen to conduct hybrid research of interest 
енна аѕ i as а sociologist. „Our hope is that other investigators in 

р may be tempted into similar inter-disciplinary research. 
Р Cybernetic Mechanism. The suggestion is 
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in each occupational class by means of consta 
The mechanism is in some w. 


› in brief, that social mobility 
d a homeostatic and Wiener [8] 
€ a ' steady state’ is maintained 


We are here defining “ intelligence ' rather narr 
by the admittedly highly fallible instrument of int 


d of the type which tests * creativity’ [9]. This is not the only quality to take 
Шш nt in апу full investigation. The tenor of w 
called * 


rather than ‘ i ility? i 1 
еуеп though the expression no елін р “ ы oe 


owly as the qualities measured 
elligence tests, orthodox ones, 


€rprise and imaginati iti 
Progress, and even Е, gination, qualities 


which seem essential 
Ог the stable organization of s 


ociety, must, at least 


- —— S ə--4, ——— MM 


— 


* 


In Search of an Explanation of Social Mobility 29 


equally with intelligence, have Jed to social promotion ” [10]. Such characteris- 
üCs are important because they affect not only ‘ social promotion ’ but also the 
adaptability of a class as much as of a society. As Thoday has said, “ We 
cannot assess just how much genetic diversity is needed in our complex and ever- 
changing social systems, but we can be sure that it is a good deal” [1 1]. Yet 
we have to start somewhere; and intelligence, although not the sole quality to 
consider, is at least an important one. 


II. MoBiLITY AND INTELLIGENCE 


Our argument stems from two main observations. ‘The first is that the 
higher the occupational class, the higher the measured intelligence (LO. for 
Short) The usual figures of this sort, for instance those collected by Floud, 
Halsey and Martin [12], are for children only. It has been shown again and 
again in many different countries that the children of (say) professional class 
Parents score better than those of manual workers. ‘There is less published 
information for adults: most intelligence tests are designed for children, not 
adults; but what there is, for instance, on the testing of recruits for the Armed 
Services [13], shows that there are the same sorts of differences for adults, 
although always more marked for the adults in a particular class than for the 
children. The figures in Table I illustrate this from a paper by Burt which 
marked ап important advance [14]. 


Taste I. Mean I.Q.s or PARENT AND CHILD ACCORDING TO CLASS OF PARENTS 


Parent Child 

Higher Professional 139-7 120-8 
Lower Professional 130-6 114-7 
Clerical 115-9 107-8 
Skilled 108:2 104-6 
Semi-skilled 97:8 98:9 
Unskilled 84-9 92:6 
Average 100-0 100-0 


ке Сайт» Lam. ‘The second observation is that stated in Galton’s ‘law of 
+ э [15], namely, that the children of parents towards the extreme show 
16]. F Vie from the extreme towards the mean of the general population 
S. = ers (or mothers) with mean I.Q.s of about 84, or 140, have children 
mue е of about 92, or 120, respectively. This again is illustrated by Burt’s 
түзі ince the children from any particular class have à greater spread of 
E nce than their parents, the shape of the distribution for the populati 
ч is not progressively pinched, but remains roughly the мем Қ 
a H generation. ‚ Another way of putting it is to say that there ha 
ess than unity between the I.Q.s of parents and children, From 


Bener 


Correlat: 
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Galton onwards many investigators have found correlations in the region of 
0-5 between parent and child, and between sib and sib, not only for I.Q., but 
also for other graded characteristics, such as height and span of arms, | | 
Why regression?! Is it due to genetic influences, to the effects of mating, 
or to environmental influences? We shall say a word about each. First, the 
genetic variable: (see Fisher [17] and Penrose [18]. Тһе correlations of 
around 0:5 which have been found are about what would be expected theoretic- 
ally if there were complete hereditary determination of I.Q.—but only on four 
assumptions, that several identical genes with additive effects are involved, that 
the gene pairs do not show dominance or recessiveness, that there is no assortative 
mating, and no environmental variations . The first two assumptions are difficult 
to test, though, as Burt and Howard [19] have shown, there is good evidence 
that the genetic clement is mainly multifactorial, But the last two assumptions 
are unrealistic, Mating is assortative; the correlation between husbands’ and 


The parent-child correlation 
It follows that the fourth assump- 
ents of parents when children and 
r, and this in part accounts for the 
"аге not identical accounts for much 
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In the absence of enquiry, we do not know what has been happening over 
time to the distribution of intelligence in the various classes. But we have 
made a small study of a kind not made before—an attempt to discover who, in 
1.О. terms, actually moves up and down: this may serve to indicate the kind of 
material which could be gathered on a larger scale. A sample of 47 sons in 
their twenties was interviewed in 1962 in the town of Cambridge (students 
being excluded), and the 47 fathers in whatever part of England they were 
living. The results show that there was the same regression from fathers to 
sons as is found by all investigators, although less neat than that shown by Burt's 
figures (from a larger sample) in Table I. But the effect of regression was offset 
by ‘exchange’ of sons between the classes in the way that our idea suggests 
should happen. Sons more intelligent than their fathers by and large moved up, 
and those less intelligent down; and, more important, if the distance of movement 
was measured on a 6-point class scale and related to the extent of the difference 
between the intelligence of fathers and sons, the greater the difference in intelli- 
gence, the greater the distance of movement. The consequence of this 
reshuflling was that the correlation between intelligence and class for non-manual 
workers as a whole was very nearly restored in the sons’ generation to the level 
it had been in the fathers’. ‘The correlation which had been 0-70 for the fathers 
came back to 0-68, as the result of mobility, for the sons. The Cambridge study 
therefore supports the suggestion we are making in this section of the paper. 


ПІ. MOBILITY AND FERTILITY 


We will now briefly consider the effects of differential fertility between 
classes. Its relevance is obvious. If, for instance, intelligent adults in the 
upper classes do not by and large completely reproduce themselves, there will 
need to be movement upwards of intelligent children to maint 
correlation between intelligence and class. The first part of this proposition 
is probably not unrealistic (cf. [24]). It was at any rate accepted by the Royal 
Commission on Population: “ Summing up what we may regard as reasonably 
Well established in the evidence about the differential birth rate, it can be said 
that, of the social groups, those with the highest incomes, and among individual 
parents within each social group, the better educated and more intelligent 
have smaller families on the average than others" [25]. Glass [1] estimates 
how much mobility there would have to be to counter the effects of such differen- 
tial fertility as was not fully offset by differential class mortality. 
period with which he was concerned 300 non-manual fathers would 1 
replaced by only 252 adult sons, and 700 manual by 748 adult sons. 
Stability, 5 per cent of sons would therefore have had to m 
down, on this score alone. 

Up till recent times it has been assumed that 
Maintaining stability in the short run, it was only at the соз 
it still further in the long run. Although not put in these te 
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Proportion of ‘ willing’ people in the population increased. As Darlington 
said: “ Previously children had been born to parents merely in accordance with 
their ability to beget and bear them. Now they were born to parents in accord- 
ance with their willingness. Thus for the first time in evolution, parents who 
did not want children, or want so many of them, were selectively disfavoured, 
Conversely, a selection began which favoured specifically the property of wanting 
children " [30]. One merit of this argument is that its strength could be 
tested by enquiry. 

The upshot of this discussion is that differential fertility may not give rise 
to as much mobility in the future as it has in the past. If data similar to the Min- 
hesota data are found elsewhere, the lower fertility of people who are ver 
low in І.О., and probably in class too, may occasion downward mobility. At 
the other end of the distribution, the recovery of fertility amongst people high 
in I.Q. and class may be reducing the amount of upward mobility. But even 
though differential fertility is not the prompter it was, it is obviously important 
enough to be taken into consideration in any future enquiry. 


IV. Tur Dynamics or MoniLiTY 


The idea we have discussed would help to explain not only mobility in 
general but the somewhat surprising similarities between countries mentioned at 
the beginning of this paper. If the same cybernetic mechanism is at work in 
all societies, that would help to account for the likeness in rates. But the 
discussion has been cursory. Notonly have we concentrated solely on one of the 
Characters with a bearing on mobility, but we have not been by any means 
exhaustive about that. We һауе not, for example, considered the influence of the 
variance of intelligence within each Occupational class: the greater the variance 
and the more the overlapping between classes, the more one would expect 
mobility to arise between them. Nor have we considered how the standards by 
which ‘ intelligence ° is judged change from one generation to another: again, 
the more change there is in the criteria, the greater should be the mobility. 
Nor have we considered the influence of the change from one generation to 
another in the size of classes: if the classes at the top expand, mobility upwards 
must be increased. 

We have for the sake of exposition presented the idea in terms of a simple 
homeostatic mechanism. This may be acceptable as far as it goes: there may 
be a tendency in the short run for return to a ' steady state’ from 
Beneration. But underlying the movement from one generation + 
almost certainly secular changes—the long-term changes which s 
for the short-term oscillation between any two generations. To be 
what we imagine is that before a society embarks on the pro 
Чоп, marked above all by the application of Weber 
Power to social affairs, the distribution of intellig 
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ization and the application of science gets under way, intelligence is elevate 
beyond all other human characters and its distribution between the — к. 
pulled apart. The ‘ upper classes ' gain more than their proportionate 5 ae 
intelligence; and with every incréase, the rate of mobility required to Um гу 
that share goes ир. The ‘ equilibrium’ or ‘ steady state’ is, in other wor к 
likely to be changing from опе generation to another. But a limit or кене: 
point may be reached, at which no further increase in mobility can be px É 
This brings us back to the mobility studies already mentioned. M 
Bendix suggest that most of the industrial societies for which data exist may ha 
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matic comparative information on regression, fertility and mobility. It is time 
sociologists did more than just measure mobility ; it is time they tried to examine 
the forces which underly it. 
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A FACTORIAL STUDY OF VALUE JUDGEMENTS AMONG 
ADOLESCENT GIRLS 


By Н.Т. Harz wonrH апа С. WAITE 


Education Department, University of Birmingham 


The following paper reports an experimental study of what is, for brevity, 
termed ‘evaluation '—i.e., the degree of approval or disapproval accorded by 
the subjects tested to certain familiar concepts, such as ‘ honesty’, ‘ kindness ’, 
‘ pleasure ?, * money ’, ‘ religion ', and the like. "Тһе method used was a ‘ semantic 
differential’ test, given to 128 girls aged 14 to 15. Forty-eight concepts were 
presented for evaluation, and seven evaluative scales—each with seven grades or 
points—were used. The mean evaluative scores for each concept were correlated 
over all the persons tested. The correlation matrix was analysed by the method 
of principal components; this furnished a first component which was identified as a 
factor of ‘ general evaluation’. A rotation according to the Varimax criterion 
was then applied, and yielded five orthogonal factors which apportioned the 
variance more evenly. A psychological interpretation is suggested for each of 
these factors so obtained. 


1. INTRODUCTION 


What is technically called the ‘semantic differential technique’ has been 
used in a variety of circumstances to measure the meaning assigned by different 
individuals to various concepts. Osgood [7] has shown that, when pairs of 
adjectives with opposite meanings are used to define seven-point scales and these 
scales are employed by subjects who rate a number of concepts, then the scales 
do not really function as discrete measures. Subjects apply such scales as if 
they were grouped into three main sets, the scales within any one set being 
regarded as more or less interchangeable. Each such set of scales may therefore 
be described as a ‘ dimension of meaning’. 

In analysing subjects’ ratings Osgood originally summed over both subjects 
and concepts, and correlated every scale with every other. The sets into which 
subjects could be said to have grouped the scales were then defined by obtaining 
centroid factors from the correlation matrix and rotating these orthogonally 
to simple structure. ‘The three main factors so extracted were described as 
© evaluative’, ‘ potency’, and ‘activity’ factors. In cases where the scales 
have been applied to concepts which are people or policies, it has com 
been found that the last two factors coalesce into a single ‘ dynamism 
The evaluative factor, however, has invariably appeared, and re 
subject’s sense of value, i.e. his approval or disapproval of the vari 

‚ In a recent review of the large number of studies which has n 
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The evaluative scales are labelled ‘ E’, the low end of each scale being 
marked ‘1’ and the high end ‘7’. Details regarding the construction of this 
set of tests and the assessment of its reliability and validity have been reported 
elsewhere [9]. In the present investigation each subject was given a mean 
score for the evaluative scales alone. The inclusion of the non-evaluative scales 
served to divert her attention from the object of the investigation. 

The scales were applied to the 48 concepts enumerated in Table I. Three 
concepts were included twice in different parts of the test, namely, ‘ books ’, 
‘religion’, and ‘teachers’. "Тһе assumption was that the duplicated concepts 
would have two comparable loadings on each factor, and so indicate the consis- 
tency of responses. "Тһе concentration required to answer the test ensured that 
few subjects noticed the repetitions. Certain pairs were assumed to be opposite, 
namely, honesty and lies, friend and enemy, success and failure, pleasure 
and pain, reward and punishment, kindness and hate. It was expected that, 
if the measure was working as intended, such pairs would appear with opposite 
loadings on any one factor. 

Subjects. The individuals tested were 128 girls, aged between 14 and 15 
years, in their fourth year of the secondary school: 86 were in a secondary modern 
school, and 42 in a nearby grammar school. Both schools were in a working- 
class suburb on the edge of a Midlands conurbation. The test was administered 
during one session of 60 minutes. The instructions were to the following effect, 
but explained and illustrated in fuller detail. 

“The test is aimed at finding the meaning that different words will have. 
It contains'a number of words, printed in capitals, such as * HONESTY’. 
Underneath each is a list of 13 pairs of opposites (always the same): e.g., © success- 
ful’... * unsuccessful ' " (see p. 38 above). ** There are seven spaces between 
each pair. Puta cross іп one of the squares to show where you think the meaning 
of the word in capitals would be. If very ‘successful’, put the cross at the 
extreme left; if only moderately ‘successful’, not so far to the left; if very 
“unsuccessful ', to the extreme right; if neither, in the middle. And so on.” 


III. ANALYSIS OF RESULTS 


Each of the 128 subjects received a mean evaluative score for each of the 
48 concepts. By means of an electronic computer, inter-correlations were 
obtained for all 48 concepts. "The correlation matrix was then analysed by the 
method of * weighted summation’ or principal components. Five components 
were extracted, which together accounted for a total of 55-1 per cent of the 
variance. Loadings for the first component, which accounted for as much as 
33-7 per cent of the variance, are shown in Table I. 

Finally, the axes were rotated by the Varimax method! to yield the factors 
shown in Table II. 


1 The statistical analysis was performed on a Ferranti Mercury computer. The A 
machine code programmes for correlation matrices, principal components án 1 € Autocode and 
to the Varimax criterion were written by Hallworth. The ‘normal’ Y alysis, and rotation 
loose’ limit are used in the rotation programme (Kaiser, 1959), atimax criterion and 
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Concept Factor Concept Pactor 
loading loading 
1; Honesty -59 25. Rules 67 
2. Home “61 26. Future 57 
3. Dress 67 27. Меп 51 
4. Kindness “69 28. Friend '69 
5. School 63 29. Girl 65 
6. Woman 61 30. Adults ‘78 
7. Pleasure 62 31. Cleanliness 54 
8. Books "50 32. Youth 37 
9. Religion "76 33. Neighbours 46 
10. Lies —-63 34. Pain 48 
11. Failure ~+53 35. Mother 70 
12. Freedom 37 36. Mischief —:39 
B Teachers ‘61 37. Games ‘57 
14. Work 59 38. Policeman '69 
E Ambition 57 39, Reward 156 
16. Play 64 40. Study 71 
ү I — 43 41. Trust 71 
à TH 39 42. Punishment 11 
‚ Money 4 46 43. Success ‘76 
20. Disappointment —40 44. Shame 726 
21. Myself 61 45. Religion "75 
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"Таві 11. 
Concept 
. Honesty 
. Home 
. Dress 
. Kindness 
+ School 
. Woman 
. Pleasure 
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. Lies 
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. Disappointment 
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. Rules 
. Future 
. Men 
. Friend 
. Girl 
. Adults 
Cleanliness 
. Youth 
. Neighbours 
. Pain 
- Mother 
. Mischief 
. Games 
38. Policeman 
39. Reward 
40. Study 
41. Trust 
42. Punishment 
43. Success 
44. Shame 
45. Religion 
46. Fear 
47. 'l'eachers 
48. Books 
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whilst ‘ teachers’, ‘ books’ and ‘ school’ have near-zero loadings. In some 
respects the factor might be regarded as a factor of security-insecurity; but 
further marker concepts would be required to define it more precisely. 


Varimax Factor II: The Feminine Image. The second Varimax factor 
accounts for 12-83 per cent of the variance. Concepts with high loadings are: 


3. dress *66 16. play 53 12. freedom “47 
6. woman “67 26. future -52 45. religion 45 
7. pleasure 66 29. girl -51 4. kindness -44 
15. ambition -64 21. myself -50 19. money 42 
2. home 56 37. games 48 33. neighbours -41 


This group of concepts is apparently related to ambitions and pleasures which are 
tegarded as typically feminine and with which it would seem that these girls 
tend to identify themselves. The name suggested is the ‘ feminine image ’. 


Varimax Factor ПІ: The Image of School and Authority. Varimax factor 
III accounts for 11-10 per cent of the variance. Items with high loadings are: 


13. teachers -82 30. adults 47 38. policeman 42 
5. school 79 1. honesty 45 2. home 41 
25. rules *60 14. work 45 27. тпеп 40 
40. study :50 


The name suggested for this factor is the ‘ image of school and authority °. 
The persons studied have a tendency to make evaluations of teachers, school, 
and study comparable with their evaluation of rules and policeman. A compari- 
son of factors I and III suggests that, with the latter factor, a policeman is 
considered in his role as an upholder of authority. Cleanliness and religion 
have low loadings. The moderate loading of home, and the somewhat lower 
loadings of kindness, woman, myself, sister, mother, father, future, and games 
suggest a more rounded and pleasant image of school than at first appears. 
However, the predominant indication is that school is viewed as a place of 


discipline and study; and this is confirmed by the moderately high loading of 
punishment. 


Varimax Factor IV : Abstract Concepts. The fourth Varimax factor accounts 


for 9-63 per cent of the variance. The concepts with highest positive loadings 
are as follows: 


1. honesty 49 43. виссезз 38 19. money 34 
4. kindness 43 39. reward +34 

Those with negative loadings are as follows: 

20. disappointment —-70 11. failure —:61 23. hate 44. 
46. fear --68 36. mischief --50 33. nei ip 
34. pain —67 10, lies — 48 eighbours —.37 


42. i 
44. shame — -65 17. enemy БЕРГІ punishment — +34 
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These concepts are almost all abstract. _ Moreover, most of = чы = 
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However, when the axes are rotated by the Varimax method, five orthogonal 
factors are obtained among which the variance is more evenly apportioned. 
These, as we have seen, can readily be given a psychological interpretation. As 
evaluated by this sample of girls, the concepts used in the test may be grouped 
according as they are part of (i) the virtues and their personification, (ii) an 
image of school and authority, (iii) feminine and masculine images, and (iv) 
abstract concepts. Virtues are associated with home and friends, an important 
virtue being cleanliness. Teachers and school are associated with study, work, 
rules, honesty and authority figures. The feminine image appears to be an 
image of the woman whom the girl would like to be; and woman is associated 
with dress, pleasure, ambition, home and freedom. ‘The masculine image is 
poorly developed, its only important associations being with books, work, and 
reward, 

If the subjects’ evaluation of the concepts were strictly uni-dimensional, it 
would be impossible to obtain five orthogonal factors which apportion the 
extracted variance so evenly. ‘This possibility appears to derive from two sources. 
First, the scales used are not pure evaluative scales: all such scales have been 
found in previous analyses to be contaminated by small loadings on other 
dimensions. Secondly, there are, as Osgood indicates [7], changes in the kind 
of evaluation as the frame of reference changes from concept to concept: in 
other words, there may be a rotation of the evaluative scales so that, when 
applied to some concepts, they tend to align with another dimension. In these 
terms each of the five Varimax attitude factors indicates the rotation of the 
evaluative scales in the same direction for all concepts having high loadings on 
that factor; and thus represents a different kind of evaluation common to certain 
sets of concepts. In the present analysis it is only possible to specify these 
evaluations by inference, after examining the particular concepts grouped for 
each factor. Further information could be obtained by analyses which included 
a wider range of concepts and scales from other dimensions. 

The results obtained raise questions regarding the comparable factor patterns 
among adolescent boys, and the variations in pattern between individuals with 
wide differences in personality. The development of the necessary computer 
programmes has made such analyses practicable, and they are now being 
undertaken as extensions of the work described in this article. 
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THE PSYCHOLOGY OF VALUE 


To the Editor, British Journal of Statistical Psychology 


Srm,—' Those psychologists who hold that the essential subject of psychology is 
behaviour (and they now surely include the vast majority) will be grateful to Dr. Gregson 
for raising the general problem of ‘ value’. He thus takes us from the side-issues of art 
and aesthetics, on which too much of the recent discussion has been focused, to the central 
question of behaviour itself. Are some types of behaviour ‘ righteous’ and ‘ virtuous ° 
by their very nature, while others are ‘ vicious’ and ‘sinful’? Ог should we rather say 
that all are just adaptive reactions to the situations that confront us, but that some are more 
appropriate adaptations than others—more appropriate in the sense that they make for 
t 1 survival and the progress of the individual concerned or of the social group to which he 

elongs, 
Professor Burt and his co-workers want us to adopt the former view, alike in the spheres 
esthetics and of morals. “I am tempted to contend ", he writes, “ that aesthetic 
relations, like logical relations, have an independent or ‘ objective’ existence: that the 
enus of Milo would remain more lovely than Queen Victoria's statue in the Mall, the Taj 
ahal than the Albert Memorial, even though every man and woman in the world had 
iem killed off by an atomic war... A sonnet of Wordsworth, a finale from Wagner, a 
T "Rus painted by Cézanne—these convey more to us in five minutes than a scientist 
DERN osopher could expound in an hour’s lecture 2.. The artist's search for beauty is 
than к Special instance of a gift which lies within the reach of all—a gift which, far better 
ЧЫ easoned argument, will enable the young and uneducated (and in the face of the 
Verse we are all of us uneducated and immature) to grasp the fundamental values." 
very alluring as a burst of rhetoric, but most unconvincing to the empirical behaviourist. 
"m a Just as Professor Burt and those who think with him believe in absolute principles 
is ceu so they apparently regard the outdated ethical code of the Victorian moralists 
rien e and universal. The Y oung Delinquent was no doubt a landmark in its day. 
cinia саев sadly behind the times. Those who still follow its pre-behaviouristic prin- 
S bled Secking to impose on delinquents and non-delinquents alike an immutable scheme 
OP perte de tofu serito or norms which date back to Sinai. No doubt the parallel tables 
UN ута ages, scattered throughout the volume, and the carefully argued inferences based 
Bites f m, are highly informative. К But as soon as Sir Cyril exchanges his professorial 
Ё Ог a bishop's gaiters, he finds it difficult to make progress. He sermonizes at some 
ngth over the ‘ treatment and training * of the potential criminal; and then, in a mellower 
mood, entertains us with a few racy case-histories that might almost have been picked from 
h ickens. It is only when he finally gets back to his quantitative studies of large samples 
© tables of correlations and percentages, and to the illuminatin; : 
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questions can only be scientifically investigated, by treating them as we treat all the other 
problems that arise from the conduct or predicaments of our fellow human beings—namely 
(as Dr. Gregson has rightly contended) behaviourally and statistically. 

I suggest we should begin by considering how the socalled * sense of value ' seems to 
develop in the tiny child. ‘Tommy, when only + months old, will cling to his doll, and resist 
all attempts to withdraw it. At 6 months he will clutch at any attractive object that catches 
his attention—a coloured ring, a dangling rattle. At 12 months he will point at, and later 
he will call for by name, whatever appeals to his passing fancy. Soon he develops a pride 
of possession and a sense of ownership. Ав he learns to run about and talk, new desires 
get voiced. “I want to win that ally-taw," he shouts. Now the doll, the ring, the toys 
that he owns, the ally-taw he wants to win—each in their own way have thus acquired, 
temporarily at least, what the high-brows would call ‘ intrinsic value’. Gradually he picks 
up a vocabulary to describe these values: at 18 months things are “ nicey-nicey ”, later 
they are “ lovely’, or “ grand”, or “ ripping "—the first vocal steps towards aesthetic 
appraisal. Andthen? Unfortunately for later ages there is a lamentable dearth of develop- 
mental research. 


A genetic study of this sort is surely far more informative than a theoretical discussion 
of the alleged use of the Fechnerian golden section in art which in any case the experimental 
studies of twentieth century aesthetic psychologists have completely rebutted. Professor 
Burt appears to find confirmation of Fechner's theory in the products of Roman and 
Renaissance architects. Whether that be so or not, no present day artist or architect would 
take seriously these exploded speculations of the socalled ‘founder of experimental 
aesthetics '. 

Piaget's researches show that “ moral judgements and the sense of moral values ” 
develop in much the same way as I have outlined for aesthetic judgements: only in the 
case of morality the influence of the social milieu—of parents, playmates, teachers, and 
schoolfellows—is more conspicuous. А “пісе” or “ lovely " marble is the kind of marble 
Tommy at the time of speaking himself prefers; “ пісе” ог “ good " behaviour is the kind 
of conduct that pleases ‘Tommy’s mother, and, if he is a “ good " boy, Tommy likewise 
Obediently prefers. А phrase ostensibly attributing aesthetic value, e.g., © That’s a nice 
Shade of red ”, as Dr. Gregson points out, is nothing more than “а terse way of referring 
59 а consensus of choices ". Ву a like train of reasoning we can equally conclude that 

ethical’ judgements, such as “ That’s a nice way to behave” or “ That's the proper 
conduct for all good citizens to adopt ”, are also nothing more than “ a terse way of referring 
to а consensus of choices " between alternative types of conduct. 

Professor Burt would have us treat aesthetic and ethical values as independent attri- 
butes of real events and objects, indeed of reality itself. But this surely is just the naive 
and uncritical impression of the romantic moralist. ‘That beauty and goodness actually 
exist has of course been maintained by numerous divines from Augustine to Dean Inge; 
but in their case the independent existence of value is merely an archaic theological 
dogma deduced from, and dependent on, the traditional belief in God. At best, value 
in any case could only be value in or for a person, and therefore essentially subjective. 

Modern behaviourism, profiting by the biological standpoint introduced by Darwin 
and Huxley and elaborated by Watson and Freud, has shown that all these so-called ‘ ethical’ 
and © aesthetic ’ principles are merely the adaptive behaviour of a gregarious and highly 
evolved primate—behaviour which in the course of ages has proved requisite for the survival 
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Sirn—In her reply to Mr. Paterson Miss Williams confines her evidence almost 
exclusively to factorial data obtained from a statistical analysis; and yet the conclusions she 
draws plainly imply a background of psychological or philosophical assumptions which she 
nowhere explicitly formulates. The individual whose order correlates most highly with 
the order indicated by the ‘ general factor’ is, so we are told, the individual with the highest 
capacity for aesthetic appreciation. But is it the business of the psychologist to lay down 
a fixed and absolute standard of taste—a rather dubious standard, it must be confessed—as 
à canon to which everyone should conform? Professor Burt adopts the same procedure in 
his tests for artistic ability, and a very similar method in assessing the moral character of 
young delinquents. And with this is conjoined a fanciful notion of art and music as 
curative exercises (The Young Delinquent, p. 523). То me the whole notion sounds like 
ап attempt to revive the psychological mysticism of the gnostics and the Jewish cabbalists 
—the ancient doctrine (as a leading Rabbi puts it) that “ beauty is a part of, and indeed the 
key to, the nature of the universe—a door opening on the lost spiritualism which modern 
materialism, like the materialism of earlier days, has forgotten and left behind”. Will Miss 
Williams or Professor Burt tell us whether this is what they want to resuscitate, and if not 
where it all comes from? 

Most present day psychologists would probably endorse much of what Dr. Gregson 
and his fellow critics have said about ‘ beauty’, ‘ goodness ', and other forms of © value ' 
(this Journal XIII, pp. 87-88, XIV, рр. 72-75, and XV, pp. 163-5). Nevertheless I feel 
that they have not really proved their case, but merely stated it. As things are, though the 
problem is essentially psychological, it is—unexpectedly enough—not to contemporary 
psychologists, but to contemporary philosophers that we have to look for the clearest 
and most cogent analyses of the relevant psychological phenomena and the various theoretical 
Interpretations of the facts—to Bertrand Russell, Gilbert Ryle, and above all A. J. Ayer. 
Indeed in Professor Ayer's ‘ emotive theory of value ' we have what in my humble opinion 
18 really the final word on the subject. It seems even more convincing than Dr. Gregson's 
Simple hedonistic theory. Nor have Professor Burt and those who think with him attempted 
to reply. I need not recapitulate the various arguments here; they are set out with admirable 
clarity in Ayer's Language, Truth and Logic (pp. 109£.). 

, But I write chiefly to emphasize two further points. ‘There are a pair of obvious 
objections fatal to any theory that would make value self-subsistent and objective character- 
isc existing independently of all human recognition: first, the frequent disagreement 

*tween different persons in regard to specific instances; and secondly, the fact that the 
aesthetic quality of an object (or the ethical quality of an action) is itself dependent on other 
qualities that are acknowledged to be merely secondary and subjective. 
E In all other fields we adopt a simple criterion. When a perceptible property varies 

nly with variations in the different objects and not with variations in the different perceivers 
main зе different conditions under which it is perceived (as for example, the height or 
dud of a physical object, or its geometrical form or shape), then we regard it as objective 

nd real; on the other hand, when for one and the same object, the property varies with the 
стена ог the conditions, then we regard itas subjective. In music, poetry, and painting 
К зе ера that. what one man hails as beautiful, another spurns as detestable. This 
Psycbolo vious in judgement on modern art and modern music—a rich field of study which 
Siders тн have so consistently neglected. Similarly, in morals: the church still con- 
E Po ect chastity the ideal; Sixth Form Opinion recommends premarital intercourse 

„wise preliminary to formal marriage. 

TUN second objection is still more conclusive. The appreciation of a picture depends 
on the а the pattern and the harmony of the colours; the appreciation of а piece of music 
Pied in ern and harmonies of the sounds. But colours and sounds are wholly subjectiy 
that dhe „шене rather than tbe attributes of objects. Once again therefore it Ё " © 
Obss балу which depends on these must also be subjective. “ Beauty” с 
tved, “is in the eye of the beholder,” auty , as Hume 
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Dr. Levi complains that I confined my evidence almost exclusively to “ factorial data ” 
obtained from a statistical analysis, and yet the conclusions drawn © plainly imply a back- 
ground of psychological or philosophical assumptions which are never explicitly formulated". 
That I readily admit. But I was replying to a specific request for ‘ actual factorial data ° 
(loc. cit., p. 88) and most readers apparently suppose (not quite correctly perhaps) that 
the statistical journal is the place for statistical evidence and the general journal for the 
discussion of more general assumptions. In point of fact the theoretical background had 
been set forth elsewhere by Professor Burt, under whose guidance most of these collaborative 
Studies were carried out. Nevertheless I for one would heartily agree that it may be 
extremely misleading to be given statistical data without at the same time formulating and 
defending the underlying assumptions. Indeed, as the editor reminds me, that is precisely 
why this particular section of the statistical journal has been introduced. 

This being so, may I now reply more fully to the criticisms which Dr. Gregson and 
т correspondents have advanced? As a result of the experiments described in my reply a 
Standard order was (as Dr. Levi says) compiled by taking the average of the various rankings, 
Weighted according to factorial principles; and the examinee's capacity for artistic apprecia- 
tion was assessed by correlating his ranking with this standard order. Now both the 
Purpose and the assumptions involved in this procedure have been widely misunderstood 

Y non-psychologicalart-critics. Itis objected that the whole notion is vitiated by invoking 
а“ dubious standard of good taste ” against which the results can be assessed. Dr. Levi 
denies that there is any such standard. Similarly Dr. Gregson apparently supposes the 

Statistical psychologists" who are responsible for the method thereby assume “ that 
[artistic] value is absolute and not relative "5 whereas owing to “ the ephemeral nature of 


the test material ” the norms adopted must be “ culture-loaded ”, 
thought that the p 


othe 


I should not have 
aintings of Raphael, Leonardo, etc, were “ephemeral "; and, since 
they are highly rated by persons from widely different cultures— Eastern as well as Western 
—there is little evidence that the * culture loading ' is so heavy as to invalidate the procedure. 
ut these are side issues. The real point is that the argument adopted by Dr. Gregson 
and the other critics fails to distinguish between beauty and assessments of beauty. "Their 
pontention is thus tantamount to arguing that, because the assessments 
ut" relative’ to the view of the group of judges and in that sense “8 
dun d itself cannot be * objective", but must be ‘ subjective ’. 
je ae which forms the ‘ norm ? may be to some extent relative and even culture 
d (Жак that the ‘ standard of taste" may in some measure change from place to place 
сле үе to age; but all the evidence shows that the changes are far smaller than is 
Men y бш critics. Moreover, in actual practice the test undoubtedly serves its 
Wa sel лары (though no doubt, like all tests, somewhat imperfectly). What we want 
җе al е, ; ROVER, is the notion that, in arriving at this provisional order, the * statistical 
Wiss i is thereby laying down an absolute notin: ‘or standard, and so “ prescribing 
наг: standard of taste should be”. The so-called norm (it is not our term) is put 
с : Merely as a factual result, not as a Ж сапоп %о which every one should conform ”. 
а] revives the old argument about differences in taste. “ What one man hails as 
З ul another dismisses as detestable." But what is the evidence for these * notorious ? 
(аЙ егепсез? If the phrase “ опе тап” refers, as the context suggests (e.g. his allusions 
Sixth Form Opinion ’), not to the specialist or the expert, but to the or 
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do so. Our present critics seem to keep chiefly to beauty, because, of the three traditional 
types of intrinsic value, beauty offers the easiest and least controversial case in which their 
contention can be maintained. And yet, to the practical psychologist—those, for example, 
who have to deal with delinquents, neurotics, and the numerous individuals who suffer 
from moral or religious conflicts—it is the question of ethical values that is most urgent. 
Now here the theoretical psychologist has proved most unhelpful. ‘To begin with, 

he tends to shun the whole topic of moral value. ‘There have been plenty of researches 
on the psychology of aesthetics—and even on the psychology of thought and reasoning; 
but hardly anything—at any rate during the last thirty years—on the psychology of ethics, 
Of moral judgement, and of moral standards. Secondly, after the first world war the 
Writers who had the most powerful influence in determining the trend of psychological 
thought were the writers who shared the popular passion for debunking. р Indeed in the 
Public mind, which to a large extent is merely a reflection of the journalistic mind, Freud 
with his doctrines of sex, the super-ego, and religion as an ‘illusion’, is held to have 
Successfully debunked the traditional moral codes; Watson and the behaviourists are 
similarly held to have debunked the traditional notions of consciousness, of a mind or soul, 
and of everything approaching purpose or free will; the sociologists with their theory of 
* culture-loaded ’ criteria (the phrase borrowed by Dr. Gregson) are held to have utterly 
exploded the notion that values of any sort are objective or real! Thus indirectly, I believe, 
Watson and Freud and their modern followers, particularly among the clinical 
PSychologists and psychiatrists who deal with youthful offenders or seek to guide public 
Opinion, are themselves in part responsible for the marked decline in moral standards 
among the rising generation: too often they seem more ready to condone what is evil 
than to condemn it. Thirdly, as has been frequently remarked, in actual practice both 
PSychologists and psychiatrists, when dealing with juvenile delinquents, “lean over 
backwards " (to adopt fashionable mteaphor) in their efforts to disown any attempt to 
impose or bolster up traditional standards, or to advocate moral ideals: they seem scared 
lest this should make them sound unscientific. ‘This non-committal attitude is clearly 
apparent in the reports of contemporary researches on delinquency (see, for instance, 
The British Journal of Criminology, passim). Hardly any investigator appears to ask the 
йе He is Studying the two most obvious questions: * Why did you commit that 
s: a ? and. Do you, or do you not, consider what you did to be wrong? Few 
seats A „те willing to recognize that most petty thefts are deliberately committed for 
indus 1 e most petty thieves are ready with plausible justifications and not unnaturally 
of shook t pas the psychiatric interviewer himself privately believes the whole notion 
апр 8 js standards. is sheer humbug. The vogue at the moment is to 
father-f Such actions to quasi-pathological and half-unconscious motives, to ambivalent 
elis хаыбйз, to the morbid effects of a broken home, or to the possibility that the 

quent was © emotionally disturbed ' or suffering from some ‘ maladjustment ? for which 
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са for a 


сазы н purely rational basis for cultural laws, that is to say, for deriving them from social 
Bein ity ", Freud assures us Њаё“ along with their pretensions to sanctity, the rigid and immutable 
i di. 9f our moral laws and regulations would also cease: men will realize that these have been 

not to govern them, but to serve their interests ” (The Future of an Illusion, p. 73). Flugel 


52 maintained that the general trend of modern psychology has been towards “ the substitution 
а psychological for a 


that i ‹ moral point of view ”; this, he admits, has aroused *' a considerable fear 
ДЕК Psychologists in their attempts to understand the motivations underlying values—ethical 
© m or religious—are thereby in danger of destroying these values, or are even actively seeking 
5 renee them ”; but he defends the whole movement on the ground that ©“ it promotes bett 
reader Me to the social environment” (Man, Morals, and Society, pp. 10, 259). Finally, | ha 
larly E ance at the summary in Table 2 in Kimball Young’s Handbook of Sociology ( a TAN 
conclus. 6, growth of self, personal goals, rights and duties ”) and note the im Poss particu- 
ons in the columns headed ‘ Germans’ and “Americans ' respectively, SUSE ofthe 
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own behaviour must also have been * automatically determined '. Yet, strange to say, having 
Spent so much time on insisting that the notion of ‘ 


intention ' must be eliminated as contrary 
to universal determinism, he ends on the very last page of his book by explaining what 
has been “ the intention of the author ". If then authors—or at any rate this author—can 
have ' intentions ', why not criminals? | 
Mr. Whittaker's approach (pp. 48f.) is avowedly the same as that of Dr. McLeish. 
On the question of criminal responsibility and kindred problems the views adopted in 
The Young Delinquent, and by “ those who still follow its pre-behaviouristic principles, 
are “he tells us, “ sadly behind the times ". However his attack on the conclusions set 
forth in that volume is evidently developed, like that of Dr. McLeish, purely from the 
abstract standpoint of the psychological theorist. Мау I therefore, on the basis of a fairly 
long experience both of school children and of work in juvenile courts, try to answer his 
criticisms from the practical standpoint? Dr. Whittaker argues that those who accept the 
Principles assumed. in the chapters he criticizes “аге seeking to impose an immutable 
Scheme of ethical commandments or norms dating back to Sinai ".! This seems to be 
the same type of misunderstanding that he shows in discussing so-called ‘ aesthetic norms’. 
In point of fact I can find no such doctrine in the book he has attacked; and in spite of 
all his protests it must surely be acknowledged that its two main conclusions have since been 
amply Substantiated by actual events. The first and most important result was the demon- 
Stration of the * plurality of causes’, (р. 590). This, strange to say, is still ignored by the 
Vast majority of current researches, which endeavour to establish some single, highly vague 
and generalized factor as the essential cause. ‘The choice of the factor varies from one 
Investigation to another; but all have one thing in common: they scrupulously avoid any 
өзіні reference, and tend to substitute а pseudo-medical or quasi-sociological terminology 
Р ап moral concepts. ‘The second conclusion was itself twofold, namely, that “ material 
du NUM, such as poverty are far less important than moral conditions” (p. 607). When 
Ы ook was published, nearly every criminologist of the day laid the greatest stress on 
Бети conditions; by abolishing poverty, it was argued, the welfare state, when at last it 
; would go far towards abolishing delinquency and crime; and Burt's conclusion 
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fox Б Һе argued, “ much as we rightly strive to abolish it, often provides, not a motive 
and tone ut wholesome incentive. The youngster from a poor home knows he must work hard 
(бе, cientiously if he is to gain and keep a job; and this ever-present knowledge at least gives 
of pa T in life. Indeed the need to labour, the curse pronounced on Adam has proved one 
fike Leif blessings." My own experience in following up pupils after their school days are 
of me a аз fully convinced me of the truth of these remarks. While I am writing I have in front 
ав ever note from an employer who observes that, “as the risk of unemployment has declined, and 
ve oe has become assured of a steady and indeed a generous wage, and learns that laziness 
aes {ж dismissal (since his fellow-workers will at once down tools till he is reinstated) 
bs A only object is, not to accomplish a good job and to uphold the credit of his firm, but to 
КОК ТЕСТЫ of work for а maximum wage. Ав a result his day-to-day existence has gradually 
of bettin ed into a weary search for whatever may take the place of a higher ai y 
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THE PSYCHOLOGY OF VALUE 


4 Reply 
By Cyrit Burr 


Sternel la voce del verace Autore 
“To te farò vedere ogni valore '. 
Dante, Paradiso, XXVI, 40-2 


І. ARE VALUES OBJECTIVE? 


The Multiplicity of Views. Oscar Wilde once announced as the title of his lecture: 
“Are the Critics of Hamlet Really Mad, or Only Pretending? ” 


In a similar spirit one is 
Sometimes tempted to ask, 


“Are the psychologists who criticize the notion of moral у 
really as unprincipled as they sound, or are they only pretending? ” 
ОЁ several first-hand observers who have written to this 
Workers, magistrates in juvenile courts, as well as from the 
itis plain that there is a widespread belief that (in the w 
" the modern 


alue 
From the comments 
Journal—educationists, social 
columns of the daily papers, 
ords of one of them, p. 55 above) 
followers of Freud and Watson, particularly among the clinical psychologists 
and psychiatrists who deal with youthful offenders or who seek to guide in public opinion, 
are largely responsible for the marked decline in moral standards among the rising genera- 
Чоп: too often they seem ready to condone what is evil rather than condemn it". Indeed, 


50 severe are some of the strictures, that the behaviourist now runs a risk of being 
rechristened a misbehaviourist. 


Here, however, as mere scientists, we are concerned primarily with the truth of the 
alternative views rather than their possible consequences, though, as we shall see, the two 
cannot be sharply divorced. In its present phase the controversy had its origin in the sphere 
Hot of ethics but of aesthetics. Certain conclusions to which my fellow workers and I were 
ed in the course of various experimental and statistical studies of aesthetic appreciation 
Were subjected to drastic criticisms; the general complaint was that they were “ in conflict 
With the subjectivist or behaviourist trends of present-day theory ” (cf. this Journal, XIV, 
PP. 62f. and XV, pp. 1634). But similar objections have since been urged against the work- 
Ng assumptions adopted in our studies of juvenile delinquency and in our supplementary 
€xperiments on moral judgements and ethical standards. And so, in Dr. Gregson’s phrase, 
We " come to the underlying issue of the whole status of value in psychology”. Much of 
the discussion, particularly that couched in psychological or pseudo-psychological jargon, 
18, 1t must be frankly owned, little more than what Jeremy Bentham used to call * nonsense 
Оп stilts », Nevertheless, it has apparently had widespread repercussions. Accordingly it 
Would see high time, as several contributors have recently suggested, that the arguments 
9n both sides should be systematically re-examined, and that whatever empirical evidence 
18 now available should be collated and re-assessed, 


soon ct US Start by inquiring in what the “ present-day theory ” 
“ssentially consists, 


» advocated by our critics, 
at the outset of the 


‘The crucial contention, we are told, is that enunciated by Mr. Paterson 


1 discussion, namely, that “ as Ayer, Russell, and Ryle have so con- 
ыле Shown, the assumption of an ‘ intuitive capacity ' whereby aesthetic and ethical 
alues are ‹ directly apprehended’ is an unnecessary and unveri 
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simply “ а terse way of referring to a consensus of choices at a point of time ”; the руаш» 
gist himself must interpret them “ behaviourally ”, Thus for Dr. Gregson such utterances 
are just airborne noises; their meaning for the subject himself does not really count. 
However, Dr. Gregson's bchaviourism is admittedly Somewhat diluted. | Mr. 
Whittaker prefers it neat, With the spirited cocasserie that enlivens so much of his writing, 
he sharpens up the argument until it verges on the paradoxical; but at least we know the 
case we have to answer, © Biologically ”, he says, “ honesty simply is the best policy, and 
nothing more. The invocation of ‘ value ? to lend glamour to our traditional customs and 
conventions is simply a hang-over from а metaphysical and pre-scientific ps "chology, 
harking back to the days when psychology was a mere offshoot of theology—vestigial 
survivals as antiquated and as superfluous as the caudal muscles that once wagged a human 
ай... Modern behaviourism, Profiting by the biological standpoint introduced by 
Darwin and elaborated by Freud and Watson, has shown that so-called ‘ ethical’ and 
' aesthetic ° Principles are merely the adaptive behaviour of a gregarious and highly evolved 
i i i irvival and Progress of his race, and is learnt 
idual afresh within the social group in which 
eet ", he continues, “ wil] no doubt persist in expressing 
Wr 4 A ti ns like ‘ righteousness %” beauty’, and ' truth ^ with 
рше ' and * Бу, thrown in; but the PSychologist, as а devotee of natural science, 
must scrupulously eschew all such transcendental concepts as likely to mislead him into 


countless fallacious conclusions ”, Thus for Mr, Whittaker, it will be seen, the notion of 
value is a snare as well as a delusio 
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three different interpretations corresponding to 'three levels of description’. The one 
Point to which all our critics firmly cling is that “ beauty, goodness, and the rest are not 
objective but subjective—mere reifications of each person’s emotive reactions ”. Yet, 
although this conclusion is put forward as an “ empirical result ”, it is nowhere supported 
by factual evidence. "The knock-down argument on which they mainly rely is Occam's 
S Principle of minimal assumptions ". “ With a little ingenuity all the relevant data ”, 
we are assured, “can be satisfactorily described in terms of the accepted concepts of 
behaviourism." Hence “ the retention of specific ethical and aesthetic notions becomes 
Superfluous, and should consequently be abandoned as involving a ‘ multiplication of 
entities beyond what is absolutely necessary ' ". 
The Limitations of Occam’s Razor. Now I am heretic enough to plead unashamedly 
for what Voltaire has called le superflu—chose très nécessaire. It is as necessary in science 
as it is elsewhere, Certainly, so long as the scientist’s aim is merely to prove things—that 
is, to reach verifiable conclusions which can be asserted with the highest degree of confidence 
—Occam’s maxim, I willingly grant, provides a sound methodological canon: the fewer 
assumptions we include in our initial basis, the more we increase the probability of the 
inferences deduced from them, and the smaller the target we offer for our opponents to 
attack, Hence if, as Dr. Gregson and Mr. Whittaker contend, all the psychologist sets out 
to do is just to “ construct operationally testable predictions of human behaviour—forecasts 
Which shall have a maximum degree of accuracy ”, then a priori concepts and unproved 
Postulates should be reduced to a minimum. But surely the scientist aspires to something 
More than this; he wants not only to prove things, but also to understand things. And 
Ог this second purpose a far larger array of initial concepts and postulates will nearly 
always be essential. In other fields, science is, and always has been, full of such speculative 
Postulates—many, if not most of them, little more than refined versions of the familiar 
и pi common sense. Why then should the psychologist be forbidden the natural 
needa explain and to understand as well as to prove and to predict? There is just one 
солу ы core? Inferences based on the two types of interpretative model—the 
sharply m model and the ‘ explanatory model ', as they may be called—must always be 
Yee s inguished, so that the reader should not be misled into attaching to the latter 
mount of assurance that belongs solely to the former. 


m M e here the distinction is not absolute, but rather one of degree. No hard and fast line 
tionally 4.2» 35 Dr. Gregson and others apparently suppose, between predictions which are * opera- 
SR testable and © conjectural explanations ’ which are not: the mere fact that an assumption 
18 not directly testable nevertheless Serves to increase our understanding of a Particular 
of Phenomena is itself a partial confirmation of that assumption. I may add that the distinc- 
tions, ера explanation and proof, for which I have pleaded in the text and in previous publica- 
is latter wah ы so ' new-fangled as Dr. Levi supposes. Every reader of detective stories 
adopted b s the warning that (as Inspector Dawson" used to say) “ while the interpretation 
opeless = е police provides the only intelligible explanation of the facts collected, it would be 
never ones пе present evidence to prove it to the satisfaction of a jury, who will never, or should 
formal NUR unless they are convinced beyond reasonable doubt ”. Readers Who seek а more 
—G 6 E unt may usefully turn to What is, I believe, the most recent exposition of the notion 
and Pic LEM 5 opening paper on * Explanation in Science and History’ in Frontiers of Science 
Scientific ee 24 (са. R. G. Colodny, 1962, pp. 9f. and refs.). Among the factors that have sustained 
із strate 1Чшгу”, he Writes, “аге two pervasive concerns: one is man's persistent desire to improve 
events- Bic position in the world by means of dependable methods of Predicting and controllin 
Presents S Thera is a second—man 's deep concern to explain and understand the Phenome "g 
Professor ean Ina Paper, criticizing a recent article of mine on the ‘ Concept of Conscio = x 
natural ee їп reminds us of Watson’s pronouncement on ossible Profita usness *, 
and Нара ер of psychology » namely, ‘ the prediction and co; aviour ’ c 5 mme fora 
of the two oris > (Brit. J. Psychol., LIV; in the press). а йа Onsciousnes. 
hon aims mentioned by Dr. Hempel; and Dr. Gregson —a n ев only the frst 
school ” programme still further: in common with earlier psychi los; note, pares down the 
> 1С restricts it to “ testable predictions based Ologists of the « „пе 
on testable descriptions » Operational 
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Practical Implications. The importance of this second and more — Ui 
methodology becomes plain beyond all question in the case of those SU us of 
which provide the basis for practical applications. The pure or theoretical ue 1 
Science aim at the utmost degree of abstraction and precision, reducing their data be a 
as possible to a quantitative form, so that their deductions can be made with the -— 
Which mathematical or statistical reasoning alone can guarantee: the applied or рч. 51 
branches are concerned with individuals, whether persons, objects, or events, and we 
problems are therefore not abstract, but highly concrete. Hence the engineer, the RÀ 
gist, the physician, and the educationist are inevitably obliged to introduce concepts 


2 essly 
assumptions which the physicist, the physiologist, or the anthropologist would ruthlessly 
exclude. 


Those who have criticized my “ unjustified assum 
so-called values " refer chiefly to what Mr. W. 
educational, industrial, and criminal psychologist ”. 
dragged in concepts and postulates long 
(he says) insists that all such questions c 
them as we treat €very other problem tha 


understand him. 1 “ observable responses ”; I pedi 
discover his interests, and aspirations, what are " 
y, comfortable, or Satisfied, and, in the case : 
younger people, what ma ir i imitations and their latent potentialities. m 
insatiable curiosity still won't stop": I uy 
30 to understand myself and my own consciou 
Оопзпезз as such, with all that it implies. ір 
zin of the battle of wits that has sprung 2 
Whittaker, it would seem, as for d 
istical PSychology, all the world's a Буяна 
і a arks; for him “ the end and object of psyc” 
logical research ”, any other problem, is “a set of bivariate frequency 
diagrams showing t en causal conditions on the one hand and behavioura 
traits on the other ”, For Miss Willi 


between Mr. Whittaker 
many of those who writ 
and all the men and wi 


5 
ently in complete accord: first, that the p e 
md grouped together under the traditional labels of « value’ and © valuing’ have 


4 igation 
› that these problems urgently call for ingest 
experiment, systematic observation, and stati 
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gel ve 3 . ich 
[we] sec ft P once that this View is пов“ merely an abstract philosophical assumption es 
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Investigation. 
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analysis; thirdly that, before any such investigations are actually planned or carried out, 


all the available hypotheses should be systematically re-examined, so that the main 
Psychological issues can be clearly defined in advance. К d ; ы. 
Our first task must therefore be to distinguish and classify the various alternatives 
that have been put forward. 
The Classification of Theories. 


Dr. Gregson's criticisms imply a dichotomous classifi- 
cation of relevant theories into * 


objective’ and ‘ subjective ' respectively. He leaves us 
rather in the dark about which of the many possible meanings he has in mind for these 
familiar terms. I myself would prefer to say that the crucial distinction is between (D those 
theoriesof value that regard it as irreducible, i.e., as a logically primitive concept which cannot 


be analysed without remainder into non-valuative characteristics, and (II) those which regard 
it as reducible. 


I. My own view is that beauty is an irreducible characteristic which cannot formally 
be defined, but only intuitively apprehended, like the quality ‘ yellow’ or the relations 
of * before ' and ‘ after '.. And assuming, as in this case I presume we must, that beauty 
is a predicable quality or property (a phrase I use to cover both attributive properties and 
relational properties), then we may ask whether it is (i) the quality of an independent object 
(not necessarily of a physical object) or (ii) the quality of a personal experience. Recently, 
for instance, in discussing some Venetian mirrors, a colleague told me that he thought 
" the oval, fifteenth-century specimen far more beautiful than an irregular trapezoidal 
Piece ” (of modern workmanship); and, in reply to a further question, assured me that he 
Considered the beauty of the older piece to form “ an objective characteristic just like its 
Oval shape”, Yet the “ beauty " of the second movement of Beethoven's * Emperor ' 
Oncerto which we heard that evening he held to be an irreducible Gestalt-li 
9f the auditory experience, and therefore “ 
По physical existence ” 
Not with the former.) 
апа of value generally, 
Ог (0) that it is ап 
апа 


ke quality 
purely mental, since the actual sounds have 
: (Dr. Gregson, I take it, would agree with the latter statement, but 
In either case we may hold either (a) that the notion of beauty 
including goodness) is an empirical concept, like green or loudness, 
а priori concept, much as Broad, for instance, has argued that ‘ cause’ 
“substance ’ are ‘а priori concepts ’. 
Theories that maintain tha: 
sed without rema 
Characteristics are of m 


t valuative concepts, such 


as beauty or goodness, can 
inder into the presence or conjuncti 


on of certain non-valuative 
any different types. The following seem the commonest, though, 
s Shall see later on, they are not always treated as mutually exclusive. 


est is the theologici 
беп argued, 
Notion, 


(i) One of the 


al interpretation Goodness, it has 


is simply w 
I suppose, 


› invoked chiefly by moralists. 
hat is enjoined or sanctioned by God. 
that accounts for the way in which (as Mr. 


haviourists—Dr. McLeish, for example—as well as several philosophers 
Past, have dismi i i i 


Bement on the 

theologica] dogma ’.1 

advanced chiefly by ar 
Cauty ’ as consisting 
r 


tural theories, 


have endeavoured to define 
by the object, which together 

Most of us would agree ’, said F. P. Ramsey addressing a 

5, ‘ that thi 


philosophical socie 

е objectivity of good was a thing we had settled and dismissed w 

of God; ‘Theology and Ethics are two subjects which we realize have no rea 
View was de. 
rejected it: ( 


1 9r Mr. McLeish's ar; » The Science of Beha: 
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" teu xt 
constitute a coherent and harmonious whole, combining а maximum of уай ЧИА) 
maximum of unity. I should myself contend that, though this may be a БУК КТ (ii) 
it is certainly not a sufficient condition, much less that the two are identi pore j 
Thirdly, there are sociological theories, Many have maintained that w hat = vM жес 
called * right’ ог ‘ good’ is simply a name for the rules or standards whic 1. Ир es 
enjoined by Society or its representatives; and analogous ‘ cultural hypotheses |. em 
advanced to account for our ideas of beauty. (iv) Fourthly (and frequently held i eS 
junction with the previous view), there is the biological theory, to which Dod quem 
psychologists lend a ready support. Good conduct is defined as “adaptive: WE. 
calculated to promote the survival of the individual or his species ”, сше е 
аге interpreted in terms of Sexual selection or the like. (v) Finally, there is a wi n which 
of psychological theories. (a) Some hold that the psychological characteristics, ue that 
all forms of value can be analysed are essentially cognitive characteristics, e.g. 
" the experience of beauty is essentially 
attention is held and stimulated, and yetn 


ighte 
he sees or hears 2, Similarly “ moral behaviour ” is described as merely “ mec 
rational behaviour ", (b) Some again hold that value can be equated with certain affi 
reactions, beauty, for example, with what Dr, 
with what is termed * true happiness’, 
certain emotional reactions, 
beautiful picture is 


n s а пате, 
ашу, it will be seen, becomes а aware 
hich I am directly aware (as I am 


o 

dy s » аз Broad implies, only the former group 

subjective ’, the latter he would hold аге ‘ objective °. three 
inquiries have led me is that each of the th! 


3 istin£ 
15 an _unanalysable quality, directly perceived, but exist 
rt, that 


* essential values ’ (p. 60) 


Value dwells not in particular Wills ; 
It holds his estimate and dignity À 
As well wherein "tj; i 
As in the prizer.? he 
Every one of the foregoing theories has been touched upon in the course s da 
present controversy, But for th Part my critics have sought to defend опе | 
four that 1 have labelled * psychological ’—someti i i i › 
two or more of the others at th i 


е. 

o these four, None of them is as Dew as its advocates seem 10 e HET 

i mulation of them is usually much clearer and more intel bs to 

fijos: a esent-day Supporters. Our next step therefore PS ей 
it as unambiguously as possible, and then briefly 


ical 
j ‘ 2 кый thicd 
Theories, 193 "Spretation On his remarks about ethical characteristics (Five Types йін а8 
Subjective > theo 52" 200). Most Psychologists seem to regard all © psychological ’ t 
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the more important objections which have been urged against it. АП this will inevitably 
involve a good many flashbacks into the past.? 


1 The elusive terms ‘objective’ and ‘subjective’ have occurred so often in the foregoing 
discussion, as well as in the previous contributions to the problem, that we should perhaps pause 
at this point to inquire what precisely these expressions are intended to convey. "m 

‘Today the word * objective' has become a veritable shibboleth with diehards of the behaviourist 
School. Its popularity seems due largely to the writings of ‘Tolman (cf. * Psychology versus 
Immediate Experience’, Phil. Sci., 11, 1935, pp. 354f., where it is repeatedly used to describe ‘ the 
methods of psychology as an empirical science’). Unfortunately, as a glance at the Shorter Oxford 
Dictionary will quickly reveal, the epithet may be used in at least half a dozen different senses; 
and none of the psychologists who borrow it deign to tell which of them they accept. Much depends 
9n the meaning implicitly given to the noun ‘ object '. i) In pre-W atsonian psychology (e.g. that 
of Ward), as in epistemology generally, the words ‘ subject ' and ‘ object’ are used as correlatives 
to designate the referent and the referee of an asymmetrical relation denoted by the term “ con- 
sciousness ' (or its equivalents); thus “ the word ' subject’ (it is said) denotes the mind ог ego 
that has the experience, and the word ‘ object’ denotes whatever ts experienced by а subject ' ч 
Whether such ап“ object ' is an ontological, an epistemological, or merely a psychological object 
are further issues into which we need not enter here. Since behaviouristic psychologists commonly 
avoid the word ‘ consciousness ’, and reject the whole idea of an experiencing ‘ mind’ or * subject z^ 
this somewhat technical interpretation is no longer open to them, (ii) Nowadays the word * object d 
Seems to be most frequently used as a synonym for ‘ material thing’, so that an ‘ objective 
terminology ' means what Carnap and his followers would call the ‘ thing-language '; and this, 
We are told, includes not only the names for certain things, but also the names for their observable 
Sharacteristics—e.g., ‘ yellow’ or ‘hot’. On the other hand, we are expressly warned that it excludes 
Such terms аз * temperature ’, ‘ weight’, ‘ light-wave’. Now these are quite freely used by the 
behaviourist in his descriptions of stimuli, whereas he would regard attributes such as ‘ yellow ° 
or “hot? as * secondary qualities ’ and therefore ‘ subjective’. Hence most behaviourists would 
Presumably agree with Brunswik that the ‘ thing-language ’ as thus defined is “ 
ы language of psychology " (Е. Brunswik * The Conce 

псус1. Unif. Sci., 1, 1952, No. 10). 
Physicalism the term ‘ objective ’ 


Сац be expressed in the langu 
Whatever с 


Tepeatedly 


unsuited to supply 
ptual Framework of Psychology’, Int. 
(iii) Among those psychologists who accept the doctrine of 
is often adopted as a convenient single word to designate whatever 
age of the physical sciences, which for many physicists would mean 
ап be expressed in numerical terms or reduced to mathematicalform. Since Dr. Gregson 
contrasts what is ‘ subjective’ with what is ' physical ', and at his highest ‘level of 


scription ’ Proposes to express the processes involved in terms of an algebraic equation, it would 
Nevertheless, few contemporary 


s zs У Б E 
бегі that this is one of the meanings he has in view. 
y type of objectivity, since they want to include 


innaviourists would accept it as the onl } \ 

CONE = such things as verbal communications and reports; and, although these certainly 
Sera physical movements, it would be quite impossible to express them solely in terms of 
the тш beep ee and still indicate their nature. (iv) Watson and other behaviourists retain 
ad w r subject to denote the person upon whom an experiment or set of observations are made; 
plenos term subjective is then apparently used as a loose description for the processes or 
ре IRSE occurring within the space occupied by the subject's body—e.g. such processes as 
Регесіуіпр (or being stimulated), thinking (in the sense of making incipient verb 
or sending emotionally ' (which for them implies reactions of the subject's vis 
XS ROWAN signs of pain, satisfaction, and the like. The term * objective ' consequently COvers any 
evant phenomenon occurring outside the subject's skin, and is virtually equivalent to * external’ 
а word which is frequently substituted as a synonym. Strictly speakin, > 


h g therefore th 
of objects, as well as the objects themselves, should be classe © colours 


d as ‘ objective’, since th i 
Outside the Fade: ject’ i cacti i f Sten 
ie subject’s body. When the subject's physical reactions consist of movements о 
‹ 


сап be observed by the psychologist, they too 
Objective *, since they are external to the observer. nad may b 
ДЕ in his Dictionary of Psychology (* objective psychology is that type of psych 1i 95e adopted by 
F enomena that can be observed from the outside ?). (v) Professor В P ology which Studies 
Subjective’ to those experiences or judgements which are Ups Toad Would lim; 

Speaker. ‘Thus a subjective theory of goodness is Private ’—i¢, 


al movements), 
cera or glands), 


r changes 


« ; теїег 
; one which Ы solel: 
Consist of statements by the speaker about his own mental н aa make ethical "Аы the 
S.P. © at the time of s Баг ments 
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II. SUBJECTIVE Ахр NON-COGNITIVE THEORIES 


1. Value as based on Desire. Let us take the last of the 
that appears to be the view most frequently put forw; 
in conjunction with one or other of the rest. 
or name projected on to an object 
of © desire’; and * desire’ in turn is itself just а in 
Which would lead, when finally consummated, to the acquisition of the object, as a 
hunger or sex, "The responses are primarily reflex, but in human beings arc subject t 
- When overt, they can be Observed; when merely incipient; 
we have to rely on verbal reports." 


foregoing theories first, since 
ard by our critics, though usually 
“Value ", says Mr, Whittaker, “ is a аша 
ict that it is, temporarily at least, an objec 
nother name for certain motor responses, 


The earliest formulation of this theory is that of Thomas Hobbes of Malmesbury 
atsoever is the object of апу man's appetite or desire, that is it, which he for his yt 
calleth good; for these words are ever used with relation to the person that useth them, 
there being nothing simply or absolutely во.” Hobbes goes on to argue that desire ang 
aversion are actual “ motions ”, being “ either an endeavour toward or fromward some 
thing ”.1 Later writers extended the theory to the realm of aesthetics: they would ri 
ОЁ every form of art what Bacon Says of poetry: “ it submits the shows of things 59 н 

desires of the mind, whereas reason doth buckle and bow the mind to the nature of things "* 


» 
follows that a “ Psychological theory ” of value (e.g, Hume's) need not be a “ subjective theory i 
“ for value may still be public” (Five Types of Ethical Theory, 1930, р. 260). (vi) With these latte; 
i he tacit Suggestion that what are quid Е ems 
c 1 cesses which, though sari cessible to 
observation, and in that sense * Public’, are nevertheless not у ue eid G E on human 
hat they are the only entities 9r processes that have these но 
to possess an * absolute ? reality, which cannot be va d 
; all other words and Phrases used in this context are me К 
©1 correspond to nothing that is ‹ real’, ‘This often seems 10 on 
d ' objective * 1s employed both by Mr, Whittaker and by Dr. Слева 
nominalist-realist Controversy ’), However, neither Бо 
' Use the term mention any empirical criterion whereby ry 
reality ' can be Verified, Jt is therefore a more or less an 
› however the Word may be defined, I myself ve 
istinction between what is * eti 
» and will vary according to the con 
uestion, 


metaphysica] assumption, 
tempted to say that, i 


and then goes on toa ы 
culty raised by the posit т he 


» 
"be. We can get round this pre 7- 
5 | tell us that any statement predicating value is a rr i 
less emotive Noise) “ by Saying ‘I //he this shade of гед? ; ; 


ай 
t 4 * «his is 
is behaviourally equivalent to ‘ thi orts’ 
™mprove on the subject's ‘ verbal БІР sess 
actions, i.e, what in fact he actually ¢ 


ert a : іпо2а, 
It is true, has о jj Бәілейі far more support in this country than on the continent. reduces 
and ccasionally been Cited as ** an example of a continental philosopher who re 

:.. 9 desire or sheer Conation ’ 
desire ог Str: 


й ive after a t 
Strive after d pr 


талы n pod; à d’ in Ра 

15 greatly modified by his discussion of ‘ the rational goo he amor 
Scover, is the intuitive understanding of the whole—the э. 

€ says in Letter xxvii, “ ethics rests ultimately on metaphysics 


I € Supreme 
intellectualis Dei, Thus, 
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And so we reach the familiar conclusion: 


"There's no such thing as that we beauty call 
It is mere cozenage all; 
"Tis not the meat, 'tis but the appetite 
Makes the eating a delight. 
If I fancy take 

'To black and blue, 
That fancy doth it beauty make. 


Schopenhauer in his Preisschrift revived Hobbes’ doctrine in its naive form,* applying 
it to both ethical and aesthetic values; in Die Welt als Wille und Vorstellung, however, the 
theory he propounds is rather more subtle (see below pp. 72f.). But among modern 
adherents probably the most influential has been von Ehrenfels. “ We do not" (he 
writes), “ desire or strive after things because we perceive an intangible essence called 
“worth ' in them; we ascribe ‘ worth ' to them because we desire them... Worth or value 
is a relation between some object and some subject, and expresses the fact either that the 
Subject actually desires the object, or that the presence of the object conditions in the subject 
ап experience higher in the scale of pleasure and pain than its non-existence would do.''3 

To the present-day psychologist such an account is plausible only if, like Dr. Gregson 
and Mr. Whittaker, he adopts a rigorously behaviouristic standpoint. He hears Tommy 
Say he “ wants to win that alley-taw ": (I borrow Mr. Whittaker's own illustration); in 
Such a situation there is a ‘subject’ (Tommy), an ‘ object’ (the marble), and a relation 
between the two, which the psychologist calls ‘ valuing’, and which Tommy (when he 
makes what Dr. Gregson calls a ‘ verbal report’) calls ‘wanting’. For a strict 
behaviourist, however, the marble is and can be ‘ desirable ' merely in the sense that it 
Ud is desired. For a psychologist who takes introspection seriously, however, the 
the Бы 50 drawn аге tantamount to arguing that the cart must pull the horse because 
E ae, wags the dog. = When I myself desire something ”, a colleague at the Slade 
Puürchas explained while discussing this very point (we happened to be talking about the 
in the Some original etchings by Augustus John), * I desire it because I find it desirable 
do not ae of * worthy to be desired’. I covet it because I consider it to have value; 1 
whole нее ны value to it because I covet it. Each of us, I imagine, could compile a 
Not {тап Ogue of things whose intrinsic value is unquestionable, which nevertheless he 
himself d Aute their objects into things of value; there are evil wishes and malicious intents, 


as well Оез not happen to want; and everyone occasionally cherishes desires which do 
aS yearnings for what is beautiful, good, or true. 


2. Value аз based on Pleasure: the Hedonist Theory. Dr. Gregson, in keeping with 
У other Subjectiv: 


б ] ists, takes the analysis of the concept of desire a stage further. Не 
d not, like the out-and-out Watsonian, wash his hands entirely of the data furnished by 
“Tospection, though he insists, in the behaviouristic portions of his paper, that psycholo- 


Bists must regard such data merely as part of the subject’s verbal behaviour. 
Оп to argue that, when a * 
that he * likes ’, 


Say is, not that it 


Man: 


He then goes 
subject’ (who might, I suppose, be a poet or an art-critic) reports 


“admires ?, or * wants’ such and such а thing, what he is really trying to 
IAE IIS 5 “ Е 
! has any intrinsic merit ог value, but merely that “ a hedonic tone is pervad- 
ing the subjects experience of the object ”; or, in plain language, that to admire or desir 
e 
I А Sir John Suckling, Fragmenta Aurea (1646). Some apolo; 
ave interlarded my arguments with quotations; but my 
now advanced as new have already had a fairly wide vogue i 
i “Everything conformable to the striving of an individual Will”, he wr 
ation to that Will." The Will may be that of the rou А Writes, ‘is called 
good by the public because he does what serves the e Ds Т. good 
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a thing is simply to find a ‘ private joy ' in the thought or the perception of it, mum ini 
Bentham's pig found joy in his pig-wash. The flowers of the field, outshining So "d 
in all his glory, possess no genuine beauty of their own; it is only our passing pleasure tha 
gilds the lily and lends beauty to the rose. 


Hedonism of course is one of the oldest of philosophic 


al theories, both in psychology 
and in ethics and aesthetics. It was айу; 


anced two thousand years ago by the Greck philo- 
Sophers Aristippus and Epicurus; it was furbished up afresh in the nineteenth century by 
the utilitarians and their followers. “ Nature "5, says Bentham, “ has placed man under 
the empire of pleasure and pain... His only object is to seek pleasure and avoid pain. | 
To the man of the world this has always seemed a plausible doctrine. "Го the mathematica 
Psychologist it is equally attractive, because it 
hedonic scale, with a negative as well 
measured.? Nevertheless, the whole theory h 
cism; and today, I should have thought, all who 


itis quite untenable. "Го begin with, in its commonest 
As ordinarily understood, it embodies 
d to imply, as Bentham contended, ET 
This the modern behaviourist would 
f © positive ' and * negative reinforce- 
a or the subject’s verbal report: in any 
ubject’s actions are mechanically and 
what he calls pleasure and shunning 


annot help seeking 
- But secondly, the hedonist 
pleasure of others as well as of ourselves ” 


if we cannot help seeking pleasure int in telling us we ought to seek it. How- 
i the second. ‘There are obvious 
€ ought to seek it, there is little 
» like our most agonizing pera 
\ general rule, it may fairly be sat 

15 to forget it. Indeed, our happiest moments are usually 
ursuit of it, “ If I held the truth 
he joy of seeking it." And md 
€venson’s Aes Triplex: “То trave 


] “I would let it go for t 


liar as the closing line of St 
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1 Principles of Legislation (1789), ch. 1. 
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But there is a further paradox. Аз expounded by Bentham, the hedonist doctrine 
enjoins us to seek “ the greatest pleasure of the greatest number ". If, however, Iam to take 
into account the pleasure of others, I shall continually discover that this means sacrificing 
my own. In any case it is easy to think of situations where Bentham's basic principle, 
taken literally, would unquestionably lead us to choose wrongly. E.g., suppose that (i) I 
can either (a) act so that George gets five units of pleasure, and Tom, Dick and Harry none 
at all, or (0) act so that each of the four receives one unit: maximization, regardless of 
distribution, would require us to opt for (a). Yet this is plainly unjust. Gi) The amount 
of pleasure gained from women and wine by members of * Abodes of Love ° is far greater, 
because far more intense than that gained (with a good deal of pain thrown in) by a team 
of pathologists investigating the causes of malaria: once again the mere maximization of 
the quantity of pleasure would lead us to applaud the former rather than the latter. 

Mill sought to modify the crudity of the older formulation by recognizing that pleasure 
may differ in quality as well as in quantity. “ Utilitarian writers in general € he says, 

have placed the superiority of mental pleasures over bodily pleasures, simply in their 
Breater permanence, safety, etc., of the former—that is, in their circumstantial advantages 
rather than their intrinsic nature." Не himself holds that “ some kinds of pleasure are 
more desirable and valuable: it is better to be a human being dissatisfied than a pig satisfied, 
Socrates dissatisfied than a fool satisfied ; and if the pig or the fool is of a different opinion, 
it is because they know only their side of the question ".! But here the word ‘ pleasure ’ 
—like so many of the terms popularly proposed as synonyms or substitutes for value— 
becomes ambiguous. It may mean, and indeed for the psychologist it should mean, what 
13 Gregson calls * hedonic tone ’; in that case it can have no quality but its own. But the 
Word is often used to mean pleasant states, pleasant experiences, or even pleasant objects. 
due а of course may differ widely in quality. But in this case the value depends not 
n the pleasure but on the quality of the experience or the object. 
5 боне objections to the identification of moral value with mere pleasure may perhaps 
Succinctly summed up by applying the triple criterion which I have previously 
but it se: 
betta the sharpest conflict with the evidence from observation. We have only to watch the 
animals innu tame pets in the home and wild creatures in captivity to see how false it is. The 
relieved of ae zoo, like the domestic cat or dog, live in a welfare state. Well housed, well fed, 
living i e need to hunt for prey or hide from foes, they ought, according to the theory, to be 
Sb Mines ып stable equilibrium. In point of fact, when their environment fails to provide 
irvana me, о disturb that equilibrium ”’, they actively try to create it. For them this comfortable 
às shown mp Bliss; but boredom. The same holds good of human beings. As recent research 
of comfortabl eprive ап; astronaut of all external stimulations is not to reduce him to a condition 
Pensate for th equilibrium, but to set up a series of psychoneurotic disturbances which will com- 
must agree s monotony that ensues. As for children and teenagers, every impartial observer 
rat what most of them seek is not security and stable equilibrium, but adventure. 
effort As кше sums up his theory Ьу saying that 5 the object of all our efforts is to abolish 
ие agree that what may be called the principle of least effort governs many of our 
and non ry and habitual activities, but it has little influence in activities accompanied by attention, 
2 € at all in spontaneous activities. Even the self-confessed hedonist would admit that the 
к easures of pursuit' are more satisfying than the 2 pleasures of attainment’, and the former 
Cessarily involve effort. A few have sought to explain the paradox by arguing that the pleasur. 
> Pursuit are really pleasures of progressive attainment. But this is by no means true in = 
nstance. We can enjoy a struggle, a fight, or a strenuous game even when we know f every 
Outset we cannot win; and the highest and most satisfying of all pursuits—research in rom the 
Ог example—are from their very nature unending. pure Science, 
I have dwelt at some length on this incidental issue, because the widespread 


simplified theory that Mr. Whittaker defends is in my view largely responsi], р Prevalence of the 

ogists and others, who have been trained along behaviouristic or werd e for the way psycho- 

requently in their dealings with delinquent youths and with the Sond a амь lines fail s 
conflict i so 


* Utilitarianism (1864), pp. 11f.; Mill’s italics, 5 of their patients. 
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7.5 в ositive 

d in the case of aesthetic values, First, the Variations in the Еле cha 

it npn best only a low correlation with variations in moral value: qe 

zone vie ic = pedis most ignoble. Secondly, many things which we a cet 

od oe oa UR by anything that can properly be called — D 

th e ER ban pain: “ Christianity ”, said Goethe, “ is the worship үз. 

cocti the ‘ beatitudes ' explicitly preach the value of = е ar ED sud 

Which are commonly regarded as the reverse of pleasurable. : € xx е 

pleasures which are definitely evil, e.g., the Schadenfreude о бе есе TA: зин 
condemn malice as а vice, not merely in spite of, but because of the pleasu 


: ей 
ct betweer 
ш. And finally, does not the essence of the moral problem turn on the confli 
А ; í 
personal pleasure and true morality? “у 


sequor ". We see an 


Let us therefore turn to nive 
aesthetics. It was, we may we 
the earlier discussion of “© aesthetic factors ° (this Journal, XIII рр. 87-92; XIV, pp. 


n 
is accoun 
of my views on value generally. His a 


a brief reply: 
! Some comments on the foregoing arguments, sent me by Mr. Paterson, call for —_ а 
orses [my] contention that behaviourism and hedonism > haviouristic 
inconsistent ", but maintains that “ for one who like [himself] repudiates a pr ; e. (58 writes; 
Psychology, [my] criticisms lose their force A T should agree with Mr. Whittaker , 


и eases 
alls good is the kind of conduct es 
swer is, 
why £hat particular type of conduct pleases her, the answe 


^ 3 inues, “ thougl 
run make for ‘Tommy's happiness. But ”, he CONRANESD they are 
i » they are not modes of behaviour; 


їз е same 
- Hence goodness and wickedness (and for much th 
reason beauty and i i i 


mes " : which Dr. 
ugliness) are likewise subjective, "Thus, I accept the conclusions whi 
Gregson and Mr. Whittak, eject their arguments," 


ker have drawn, though I r itself the 
i int, PPends one or two examples, « Tommy sniffs. By itse 


5 
‚ж 5 Н ecome: 
constant sniffing displeases his mother, It fhorefore Еа 
itting or Stealing, except that for ‘mother’ we must su , 


Pe. 5 сер › inm ое 
КУП. Im itself ‘ t "s brim? is ‘a Simple primrose... nothing 


t, and therefore becomes beautiful, Thus, action plus pleasure 
good behaviour; object plus pleasure —beautifu] object.” os it 50: 
Vidently then for Mr. Paterson there 18 nothing either good or bad but feeling makes 
is View, however, Plainly leads to much the sam 


p ich Mr. 
© paradoxes as the Version of hedonism whic 
of nobility and wealth ”, 


their motives were “ 
better to suffer Wrong than to d 
as by Jesus—be « reduced to h 
in Mr, Paterson’s argument, li 


= ting 
» like that of most hedonists, involves the stock fallacy of “ ар ; 
the causa] direction ”, ommy's behaviour pleases his mother because she considers i 
she does not consider it good because it giv 
whether or 


an 
; is evidently 
ommy’s mother her son’s happiness is evi 


егіс; what pleases me in a 
ays Some non-hedonic characte he flower: 

adding my Pleasure (or the Poct’s pleasure) to t ven the 
ic’ ity, not a mere * Private’ feeling. To argue а 


a 
з za ; р uty 45 5 
once said of a similar theory) i to treat Бе 316) 
K Э Otherwise stale and unpalatable dish. A good dish needs n 
ture is Pleasing becai 
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assemblage of qualities which gives the eye or other senses intense pleasure. $ Маса жас 
the theory goes back to the Greek philosophers. Plato in the Hippias Major ет А; 
тапу of his contemporaries described beauty as a kind of pleasure, and that Socrates de Hee 
it as that which gave ‘ profitable pleasure’. Plato himself entertained a very different view. 
For him the two forms of value—ethical and aesthetic—were intimately allied.? He would 
have his citizens surrounded from their earliest years with objects of beauty, so that they 
might eventually be led to prize the loftier beauty of holiness, goodness, and reason. 4 

In modern times the strongest support for а hedonic theory of beauty has come mainly 
from psychologists. “ This”, so Dr. Levi assures us, "is the theory which the whole 
psychology of aesthetics from Fechner to Valentine seems to confirm; beauty is just a 
popular name for the pleasurable hedonic tone which suffuses certain intellectual experi- 
ences; and those individuals who rank high in the measurement for the ‘ general factor of 
aesthetic capacity’ do so because by their preferences they indicate that they are the most 
Sensitive to this type of pleasure." It is a view that was shared by a small coterie of poets, 
artists, and art critics towards the close of the nineteenth century ;? but it is entirely out of 
keeping, not only with the attitude which most writers on aesthetics—whether subjectivists, 
objectivists, or expressionists—have adopted during the present century, but also with 
that which has dominated the general trend of art criticism throughout the past. This 
alternative view, with its frequent comparison of beauty and goodness, comes much nearer 
to the doctrine first formulated and developed by Plato and his Neo-platonist followers. We 
have only to recall the testimony of Dante in the Commedia and the Convivio, Spenser in 
his Hymne of Heavenlie Beautie, Shelley in his Defence of Poetry, Wordsworth in The 
Prelude, Ruskin in Modern Painters, and Bridges in his Testament of Beauty. 

However, instead of warming up stale arguments, let us glance at one or two concrete 
examples. When we watch a tragedy like Hamlet or King Lear, the feeling which is upper- 
Most is hardly to be described as pleasure. It is excitement, tension, often indeed (as 
Aristotle held) sheer terror and pity. The agony aroused may become so acute that 
children often take a lasting dislike to all forms of tragedy—as did one of my own young 
subjects, who remarked that she “ had so hoped it would all wind up with a happy ending; 
why couldn't Hamlet have marii nd then forgiven the king and queen? ". 


of Picasso, say the Woman in an Armchair. 
ade us that its salient characteristic is the 
with which the viewer's experience is suffused. The savage 
bs, the violent distortions of their shapes, the arbitrary conjunction 


Чен А ж. deliberately igned as a vehement protest against 

e idea that the artist’s overriding function is to give mere pleasure. 'The whole posture 
suggests a body writhing in anguish. And the intention is further underlined by the fact 
that the twisting of the arm over the head is the classical symbol of pain. Yet surely no 
Serious art critic could deny the picture’s claim to genuine ‘ aesthetic value ’. 


“ Beauty”, he says, © : minent supporter of a hedoni 
from ourselves these m ES fied—pleasure regarded as the quali 


ity of a thing wets 

consciousness we tenors A 1, no element of value whatever: 

Definition of Beauty °), (The Sense of Beauty, 1896, Sect. ii, “The 
$ » 


Ct Republic, ПІ 

i Imitative is fully iu 

*Iam thinking of the ‘ultra-poetical super- 
a ulminating in the manifesto 

t became part of the * > 

and by Gilbert and Sullivan i isa e Бай 


ivan in Patience, 
they would not call me a hedonist; i 


aesthetica]' р 
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invariable 
elicious human Shape—is the almost um ae 
vith the Pleasing; the last two Mur ps 
onnoisseur or otherwise, who ranks ү: 145 
ame holds good in other Me 
of contemporary art, « One of the distinctive features of Fest painti ng, е] наё: 
ture, modern Poetry, and modern music ", says James Wilson, “ is its ie chool. Бай 
i ity and the Saccharine Sweetness that the romantic s 
istaken for art.” isfaction) 
E recognize that some degree of pleasure (or, as I Should prefer to say, сеи 
ОЁ objects that Һауе Worth or value. But v In the 
_ Че, much less be identified with it. nell of 
first place, there are many pleasant €xperiences—a hot bath, a cold shower, the en diit 
Toasting coffee beans, the t nt sauce—that no опе would call exp r from 
9f beauty, Perhaps then we sho easures from the higher senses ы. ығ » 
intellectual activities, Beauty, says Thomas Aquinas, is “ id quod ipsa apprehensio р 8 the 
—that which affords р] gh sheer disinterested contemplation. But ӨР Таг 
efinition covers far too wi I was recently invited to inspect a model c ied 
arm: its manifest effici enuine pleasure arising from “ sheer disinteres re 
Would have classed it as an object of beau is 
gest pleasure, Not to those things whose «a 
rather to those that have an instrumental va 


Үе annexed the stron, 


ing 
emplating jt » jg rather like — 
“gant mathematical demonstration Consists solely in the pleasure 
SXperience аз we follow the ingenious геаѕопіп, 
* Value as Expre. 


Ssiveness. Among tho: 


f 
ks O 
™selves creators of ud 
the romantic and neo-rom: 


; Die 
exponent is Schopenhauer des 
"а more up-to-date version of it has s 
enedetto Croce, 


a 
“А picture, a poem, p 
When we look at 
he Utilitarjan School who adopted his 5 
Чеѕ аге instrumental Values or the result of b TEE] 
t We now cal] their value to the way they have facilita af 
3 ividual апа the group to the ср, 
al environment, and so make not only for the аак 
Ogical interpretation was frequi m 
with Freud’s So-called ‘ pleasure D ош 
nd aesthetic Judgements could readily be derived ts the 
3 ап account of the origin of such ane ар d 
ut the inferences commonly in of a 
n that, in describing the EE NES 
= ау, its validity, Because chemistry has deve 
ro moder, Tonomy out of astrology į 


tions 
Оез not follow that the validity of the specula 
odern astronomer can the 


{ ther 
à теЃоге be rejected without aa 
Ly interpretations Still seem popular with anthropo 
n Psychological writ: 


nce 
ings. They have not been adva: 
discussion here. 


EET 
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picture or liste * 
оз ананы pena or the sonata, we recognize in it emotions which we attribute 
writing pee euim vu what he felt by painting the picture, or by 
emen t But hers is а. кур true function " of a work is thus to express 
Smilies diet uil сасу no need for it to represent natural objects in order to have 
te: speak, be АЕ ны pes intermediary vehicles for the emotion: the emotion can, 50 
йир Sha we ce dient from the manufacturer to the customer. Nevertheless, 
as such is * ignes | contemplate is volitional or passionate, the aesthetic experience 
Since the artists i ao cognitive rather than emotive: the esse of beauty is cognosci. 
scientific nues * Ў expenence is always individual, it 15 incapable of description in 
but by a kind a хедее we recognize it, not by means of our reason Or our understanding, 
[заг срне ог, аз Сгосе prefers to say, * intuition 5 
assensu ete. pes ogists, save for the observations and inferences of certain leading 
writers dhe нет vien has been unduly neglected." As expounded by psychoanalytical 
y ssionist theory has a double application ; it maintains, first, that “іп 


creating a work of к 
g a work of art—whether picture, poem, OF musical composition, the artist is primarily 
i onsciously ”, and secondly, that “ in looking at 


expressi > 
p own emotions, often quite unc J P 
again to a ү Быны {һе роеп ог hearing the music, the spectator or listener interprets it, 

(9 The ан unconsciously, as an expression of his emotions . 

tions. Time < ace of the theory is commonly supported by а variety of clinical observa- 
Ur dius or after time, we are told, the psychoanalyst finds that what a patient writes 
SbriStinos gene both by its content and by its style, throws a flood of light on his 
ҚА oopsien unconscious interests and motives; and this, it is argued, implies that “ his 
expression in } poures, and indeed his whole history and social background find a condensed 
justify us in = verba or pictorial productions .. Nevertheless, such observations scarcely 
Production. pie. this useful psychodiagnostic principle into a theory of normal art- 
expression ы Me fter all in this broad sense almost everything we do or say isa form of self 
choice of А Scientists, like Galileo and Newton, no doubt are partly influenced in their 
of their ow pics and treatment by the social conditions of their time and the circumstances 
“their uds past life and individual temperame ain their choice expresses 
eclaring a т. interests and problems "me hat does not warrant our 
T. Rosent} 5 the function of a work of science is to express emotion ". In spite of 
SP WO 5 s illuminating depth-analysis of Turner's Alpine paintings, ап untravelled 
than abou uld, Iam convinced, learn far more from them about the Alps and their beauty 
an his it Turner and his complexes. The emotional characteristics of the artist (other 
aesthetic experiences) are but one incidental factor 1n the work that he produces.* 


nt; but in the m 
nevertheless t| 


function of language (as 
smission of experience, 
of art as ' communica- 


When a man gives vent to his feelings by 


esp. chaps. XIII-XV. Since the first 
i mmunication, i.e. the tran: 


1 
В. Croce, Estetica (1902), 
theory із really a theory 


the 

п N e 

it eran theory of linguistics 
seem that in contemporary term 


Чоп? B 
thes , of which ‘ expression ” is merely а limiting сазе. i 5 
ns of words, whether іп prose ог in verse, he nearly always assumes that someone besides him- 


self will hear or read what he has uttered; and few paintings are pictorial soliloquies. 
E 2 The psychoanalytic theorie: мав famous study of a painting by Leonardo, 
Zrnest Jones’ study of Hamlet, an n Gogh. In what follows I am much 


indebted to Ernst Kris, Psychoanalytic Vision and Hearing (1953), and above 
all to E. Н. Gombrich, Art and Illusion (1960), although I myself cannot agree with their own 


conclusions. 

? According to the psychoanalyst the painter ' interprets › the landscape before him much 

as a patient interprets а Rorschach inkblot, and in both cases, it is argued, the interpretations “ tell 

us far more about thé interprete? than they do about the object interpreted”. ‘The device of using 
i t least as old as Leonardo. In the 18th century 


blots and splashes to stimulate the imagination isa 
manual on A 


Alexander Cozens wrote а New Method of ‘Assisting the Invention i i i 

ander é g in Drawing Origi 

Compositions in Landscape (1785); but the landscapes which the author himself claims ng le 
bly like the type of landscape then made fashionable by Claude 


in the blots he reproduces are remarka 
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(ii) What the spectator Sees in a picture, we are told, is obv 
Own emotional attitudes and predispositions. But, a 
shown, the spectator’s interpretation depends much 
' apperceptive schemata’, I am tempted to call th 
when he recognizes what the picture js intended to Т the: е hee 
Presuppose the techniques and the conventions regularly used in paintings with w ^ e 
is already familiar. To those accustomed to the style of Cimabue and his schoo 
“modern manner’ of Giotto (so Vasari tells us) seemed startlingly natural. 


iously influenced by his 
5 Professor Gombrich has so clearly 
more on the mental stereotypes—the 
m—which he automatically applies 
represent; and these schemata tacitly 


Lorraine. On the other hand, in the following century 
Spiritualist, who today is chiefly remembered for the famo 


++. Juvivallera ?) used inkblots (Klecksen) on folded p. 
&raphien, 1857). Being himself an а: 


auffer, ‘ Die Seherin yon Prevorst? 
of departed friends, 

Turner used to give a paint- 

harmonies would appear in their 


Justinus Kerner (the physician, poet, and 
us student song “ Wohlauf noch getrunken 
арег as a stimulus for his poems (кн 
rdent spiritualist and ап intimate acquaintance of Frederika 
» What he usually saw in the blots were demons and the spectres 


instrument for sepes. 

i and pictures, ambiguous s 
J. Exp. Ped I, 191 nal tendencies and complexes; (cf. Mental ia 
› J: Exp. Pedag, I, 2, pp. 273f. 355f.; al: єх Statistical Study о 
Rorschach Test, this Journal, ш, 1950, рр. also Amya Sen, А Statistica 


Б 2 ? ., and id, imi Study of the 
Thematic Abperception Test, ibid., VI, 1953, рр. 91f.) heno 4 їй Y 


5 ^ Е 
ing * а € notion that Bazing at a set of picture 
EE Re of; otions is by no means а new 
ез light on “д piece of skilful painting i: 
much imaginary Work was there... A hand, a ie 
17, And so Lucrece Set a-work, sad tales doth tel 
ness and colour’s Sorrow, She le E ger 23728 б ТТ 
And who can forget Polonius’s арр nds them words, and she their looks doth bo 


erceptions of the clo camel, a weasel, or a whale, ОГ 


4 1 ud, as a 
ntation of his mother? « Loo à icture and on this," 
* fi 


here, upon this p 


А hs 1 

“Wing ability in children, the ai 
effect de: ive schemata or symbols represen г 
Y copying the drawings i, 8—8. And when he strives after Lucie 
to reproduce the objects be 2 Tawings in his illustrated Story-books than by try 


ctually beholds, WI tempts to sketch from nature, 


; hat 
own habitual techniques t 
ntion: (see Burt Mental and Scholastic Т, m 
a Burt, ts, pp. 417-429 an 
53-64), Апа the same holds good (as Nietzsche ironically remarks) of a: a artist. 
Treu der Natur und ganz! Wie fängt еге an ? 
a malt zuletzt davon, was ihm gefällt | 
nd зуд üllt ihm ? 
С ан, СУН Was gefüllt ihm ? Was er malen kann | 


les of innumerable drawing books and manuals 
е 16th century and earlier, Even the most original artist has alway’ 
Predecessors 4 kind of A 
he uses to classify, according to genus " e 
» and adjusts the scheme to represent tly 
* nce more the basic tendency is nea 


E » Corrects 
е Scene bef, i 
а poet, W, H, Auden: ore fiim 


An abstract Model of events 
erived from dead experiments 


ecomes, though still Particular, 
algebraic formula, 


yd 
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Credette Cimabue nella pintura 
Tener lo campo; ed ora ha Giotto il grido, 


says Dante. We ourselves, with Raphael's Madonnas in our minds, find Giotto's ‘ manner ° 
archaic and stiff. If Gainsborough's pictogram for a tree corresponds with ours, we think 
it marvellously realistic; and by contrast Constable's * snow’ appears a very unconvincing 
expedient for suggesting the glitter of raindrops on the leaves of British elms. Then, we 
gradually learn to accept and to admire Constable’s conventions. Later still, as we turn from 
Constable to the landscapes of Corot, Monet, Cézanne, Utrillo, or Hokusai, we have in 
each case to increase our apperceptive resources and learn a new pictorial vocabulary and 
grammar. Most of us who in our youth were inured to the ‘ kanons ' or norms laid down 
by Pheidias and Praxiteles have needed a good deal of rehabituation before we could 
appreciate the genuine beauty of the best Egyptian sculpture or the statuary of Henry 
Moore. Thus, if art is ‘ expressive ^, what it expresses are the artist’s schemes or concep- 
tions quite as much as his emotions or feelings; and yet, at its best it can, by means of these 
conceptions and emotions, effect a unique poetic evocation of what is (I maintain) objectively 
beautiful, 

The experienced artist himself is well aware of the extent to which he can rely on. the 
interpretations of the contemporary spectator. Leonardo, the pioneer of naturalistic 
painting, knew how much a picture could gain in realism when some of the realistic details 
were left out or reduced to the barest hints. Even the most casual visitor to our art galleries 
cannot fail to note how, in Hals' Laughing Cavalier or Sargent’s Carmencita, what seem, 
while he stands near enough to ‘ smell the paint’, to be simply slapdash brush-strokes, 
miraculously resolve themselves at a few yards’ distance into a rich embroidery or an 
intricate lace. And today, the sfumato, the bravura, or the sprezzatura, which were once 
the hall marks of skilful painting, have turned into mere technical tricks which every 
twentieth-century caricaturist and advertisement designer will exploit ad nauseam." 7 

I should make much the same reply to the expressionist theories of music and archi- 
tecture developed still more recently both by writers on aesthetics and by practitioners 


1 The way in which what we mistakenly suppose to be direct perception proceeds by filling 
a ces at the theatre. Seen from the 


Out fragmentary clues is admirably exemplified by our experien 
back of the stalls, the heroine looks exquisitely beautiful; inspect her through your opera-glasses, 
and too often the illusion is completely shattered. 

The ambiguities to which these devices may give rise when pushed to their fe limits, 
have of late been ingeniously developed by the Cubists, the German Expressionists, and the ns 
other schools into which the modernist movement has eventually split—most of all pee ру 
socalled ‘ psychoanalytical art › conceived by that enfant terrible of Surrealism, a lor d 
He begins, like Picasso, by breaking up the basic unit of our daily practical world— S d ишш 
able ‘object’ or ' thing’, thus splitting the humdrum atom, as it were—and Me i Ср 
extravaganza without any single e epu дешч ccm px sore Sate т = БЕ 
are reduced their simplest eometrical forms, апа 8 | 2 а 
the various Ай ШЕЕ ей от” are thrown together with all the DOR NUR T. a сае 
"The spectator—when he gets over the first visual shock—is thus Is to s me Ў у pr T x 
ing or interpreting what he sees first in one way and then in another; an D he i ay 
Not) find that, in some subtle or sophisticated fashion, they express certam 1 2 pressible g 
unsuspected feelings of his own. As he stares at these CREE ton v E D › |. Gn wi о 
has been brought up on more orthodox styles may well be tempted to echo the Devil in ipling's 
Co А 

nundrum: "The Devil whoops, 25 he whoop’d of old: 
«те clever! But is it Art?” и 
һ Dr. Levi in deploring the мау psychologists have neglected ‘the rich field 
of modern art and music. The problems are too complex to discuss in detail here. І can only 
hope that the brief remarks that follow will suffice to dispose of the argument that “ subjectivity 
of modern art is enough to show that artistic values are essentially subjective ”, 


I fully agree wit 
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themselves. Buta detailed discussion woul 

is practicable here, и icability 
S to a purely expressionist theory of beauty lies in its bei ien 
to the contemplation of Nature. Asan explanation of our reactions to t » ves omen 
human being, blessed with feelings and emotions similar to our own, the theo муа. 
і і nment of beauty in a flower, a a 
on Croce, like Kant and Hegel be 


i ire more 
d prove rather more technical and require 


к ; ind i.e. just 

! Roughly synchronizing with the various Post-impressionist movements in ere ee by 

before the first world war, there Was a determined attempt to win a greater не а БОО ОШ 

breaking up the units of the traditional style and abandoning the familiar organiza ыды and КЕЎ 

i i » melodic outlines, and harmonic sequences. Jas danda 

ance and harmonic progression defiantly violate i ire 

i romantic school a century 1 Wes 
2 айт оҒ music, as of painting, was to express the ‘i 


: ecstasy) 
experiences * of the artist. Scriabin, for example, in his later works (e.g., the Poem of Е 
evolved a ‘ mystical chord’ of six Superposed 4ths ( 


ar from complete. Scriabin himal 
dominant 7th. Schönberg E 224 
попу, and then attempting a t S ed 
ibed, e.g., that no note can be ma 
re been sounded. And, when all else failed, = 
unconscious was freely invoked to lend an artistic Verisimilitude to an otherwise bald a 


With patience and concentrated rni 
his way to the Schemata implicit in each composer's Wendy 

iszt, Wagner, and Debussy); and with these additi Ж 
to his apperceptive resourci арргесіаќе the almost neurotic sense of bons 
conflict, and revolt, which so much of ti i i » 2nd to enjoy the novel possibiliti 
i ‘ater composers in the modern style. f the 
But, partly as a result or 22) 
» Specially in Germany, the ш ps 
қ sionism, іп which the aim wa: оз 
express, not the artist's Ог unconscious emotions, but rather the m a 
economical adaptation of the work i ific Purpose, The highest type of value WR 
utilitarian or instrumental Value rather th * Artistic creation itself was по 
subjected to Occam's razor, Art and t 
allies rather than enemies. And here to PEE 
architecture ran clearl “abstraction ? instead of * representation 
Painting and music, 

oday, however, in each of the fine ar 

return to traditional Principles 
latest Works, as his 
" an attempt to 


expressionism of the pre-war period 


ipient 

; іпсіріеп! 

tS we may, I fancy, detect à reaction and EE in his 
in a more Or less modernized Ог Sophisticated guise. Kle 


is art as 
(1956) explains, came to regard pde afi 
rocess of becoming ”. 


ME ork bY 
қ ing this note, there is in London an exhibition of w i 
Which he entitles * The Vj 


Ж“. “тт 
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him, deliberat 
zi ely exc ә, 
ыа а mead каш анды and natural objects. ‘To compare the Venus of Milo 
Gre be compared ia ең = beautiful, he says, would be “ blasphemy "- Yet could 
But that “ we only fi ы. beautiful woman? One or two writers, it is true, have main- 
onini: an argument I Nature beautiful in so far as she reflects our own emotions ". 
ped. fallacy’ into a ин nmi erecting what Ruskin? has taught us to call * the 
рш рған or рдей. Moreover, it is an inversion of the expressionist 
in what he bel “Pont According to that the beholder sympathizes with the feelings 
nolds; and now we are required to assume that what he beholds in 


ature а 
appears t Р М д 
o sympathize with the feelings latent in the beholder. 


Вова! 
anquet, ho = 
weve қ Ё 2 
J ever—the only philosopher of eminence who has attempted such an 


extensi 
lon—has gi 
S give a — : ges 
n the theory a slightly different turn. He proposes to define beauty, 
] expressiveness өз But from the 


oth in art a 
сррапаноп з желт as “that which has individua 
emotions. And th it scems that by expressing our emotions he really means stimulating 
hen we immediately inquire why some objects or scenes should stimu- 
ion while others do not? 


ate o 
е ur emoti 
^ otions i е : t А 
in such а way as to excite aesthetic appreciat 
** conditions for general or abstract 


he 
answer 
ү D 5 
expressiveness"; and wi is contained in the phrase 
p almost exi ao when we ask what precisely this includes, we find after all that it 
cribe to pude cg M those qualities or conditions which believers in objective beauty 
ul objects, and that these are * directly apprehended Е 
owever, yet another type of * affective 


4. Т) : 
Sul ee шн Theory of Value. There is, h 
ature (Book i" hich has recently come back into favour. Hume in his Treatise of Human 
Of Morals ’, 1739) endeavoured to show that “ moral distinctions cannot 
ful occupation 


е deri 
26 derive 
d fro 
m г » " 
eason ". If, for example, we argue: * Working at a use’ 
useful commodities js a result 


а 
method н 
whi of ә 
Which will brin oe useful commodities; increasing 
g pleasure to a large number of people; therefore I ought to work at à useful 
ew relation Ог affirmation 


Occu 
Ins 
"pation ", then (he ages rs 
maintains) “ this ought expresses а n 
hich merely contain is.” Hume therefore 
soned inferences 


hich c. 
concludes m Бе deduced from propositions W. 
коң ie assertions which contain ought or ought not do not state reas 
зды кю сос. тау Ье needed for a preliminary analysis of the facts; they 
ih © theory to ex otions of approbation or disapprobation Mae And he adopts much the 
Ould perh: explain statements about what is ОГ is not beautiful. But at this point we 
aps recall Wordsworth’s well known commen! * Hume was the worst 


critic 
that Scotland produced „з 


t—that 


Words, suc theory has since been revived and popularized by Professor Ayer. " Aesthetic 
Pp. 109g) « as ‘ beautiful’ or ‘ hideous ^", he writes (Language, Truth and Logic, 1936, 
are employed, as ethical words are employed, not to make statements of fact, 
һар. xii (The Pathetic Fallacy). 
Mind, ІП, по. 10. 
ike those of Clarke an 


1 
Mo б 
ү; 265 Painters, ІП, iv, С 
nt ; қ 
he Nature of Aesthetic Emotion 5% 


a 
am Wha . 
lii), who аа is really attacking are theories 1 : 
sought to refute Hobbes by showing that moral duties were 

both Butler and Hut 


Stration 
m is in 2 himself is to some extent influenced by А x 
ith a iE attempting to reconci of a ' moral sense › (see title to Sect. ii of Bk. III) 
береза АЧЫ es theory not unlike Mill His final views аго most clearly 
ту writin, in his Enquiry concerning es of Morals (1751), which he described as “© of all 
аз mora] Es incomparably the best » are on much the same footing 
wit, сы n ar In the Treatise (ВК. II, Pt. 1, sect. viii), it is true, he at first saya “ beauty, like 
of implicit be defined, but is discerned only by taste » But elsewhere he argues that it is a kind 
eautiful нышу, and so produces pleasure їп the beholder. ** Most works of art are esteem’d 
€ says of a Proportion to their fitness for the Be In his essay Of the Standard of Tast 
= Siete ae appreciation, as he has done of moral judgement, that “ the principles of taste 
ent on ану ed wed put entirely the same іп all men, though few are qualified to give judge- 


а Locke (Essay; III, xi, IV, 
capable of rational demon- 
cheson (see below РР. 83f.), 
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5 in we ask, what 
but to express certain feelings and evoke a certain response." And once again we ask, 
can these feelings and resp 


; ;‚ er leasure? 
onses be if they are not just feelings or responses ples 
In the case of ethics, we are told, there is © a special sort of moral approval or dis 


Pique :sumably 
which is the feeling that is being expressed”. In the case of aesthetics it is presu 
à special sort of aesthetic * approval or disapproval '. 


Ё А al as а feeling 
Now as а Psychologist I find it difficult to regard approval or disapproval as ould 
oran emotion. To approve, so the Oxford Dictionary tells us, is “ to pronounce Mee », 
g € Ч ps! 
good "'; and to do that is surely to make or utter a judgement, not to “ express a 


2 ‹ ral and 
And this is the view of So careful a psychologist as McDougall. “ Approva 
disapproval ”, he observes, 


ions: 

“have been treated by Westermark and others as emotior 
But to describe them as emotions is to ре 
hey are not emotions but judgements.” 
determined by emotion; but they may al 
conclusions, “ made in logical accordance y 


€ these points of p 
ry implies. And at the 
Or disapproval? In the case of ethics there 

(1) of the Speaker himself (Ayer, for example. 
(ii) of * us ’, ie, the particular philosophical 
designated without clear Specification by the 


€ in our own social iem 
у authoritatively decide what A: the 
Priests, the Prophets, and the parsons, the legislators an 


+ eding 
ose who hand on to each succe! 


ruder than those of t i ic few, we shou 
€ forced to agree with Bentham that Prejudice apart a phiosophieitei 
value with the arts 


КО, ча 
› the game of pushpin is of eda 
revelled in watching а wi 


obliged to value wi 


may be д, 


your fellow-me 
abridged.) 


emonstrateq Scientifically,” 


ents 
n is Positively reinforcing to you’. Both these gerne | y 
cience and Human Behaviour, 1956, p.429; 


ч. EE аа. 3ҙ3ҙла 


» 


тшш эш к 
T — Nw 


“. 
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answer car ; (9 
1 only be those whose judgements enjoy the approval of ourselves or of their 
ach: we could invite a 


fellows. 4 

large and оки might perhaps suggest à correlational appro 

from ehe я om sample of people to rank in order of goodness à series of typical actions 
virtuous to the most vicious, correlate their rankings, and, if the correlations 


were predomi 6 ae 
predominantly positive, extract а general factor, namely, the average order of the 
rs. We could then define “а person 


whole se 

ad каршы by weighting the individual orde t! f 5 

SSH а ЕЧ тн judgement as one whose ranking showed a sufficiently high correlation 

üp the Subjective à obtained for this factor. But that о! ot serve to buttress 

fact they do) th e theory: indeed, if the correlations proved to be mainly positive (as in 
? , the result would tend strongly to support the theory of objectivity- However, 


neith ө 
her Ayer, nor any of the philosophers or psychologists who have foll 
m rather to suppose that the correla- 


pro Е 4 

Repas ene solution: on the contrary, they see 

; ld for the most art approximate to zero, so that on their view the method would 

be inapplicable. p pproxt , 

jud E. hus their final answer to our preliminary inquiry must be that they are talking of the 

died ents of each individual considered separately, with their own taken as typical. 

E s actual wording is: “ If J say to someone, ' You acted wrongly. asa Т am not making 

évet PERDENT « «s I am simply evincing МУ moral disapproval.” And presumably 
yone is supposed to talk in the same personal way. It should be added that what he 

«; 


Sa H ^ E . H 
ys of ethical judgements is intended to hold equally of aesthetic judgements, since, “іп 
What then is the argument? 


thei 

sc ”, he says, “ the same argument also applies”. \ 1 ae 
of Lan as turn to the original account of the theory as outlined by Ayer in the first edition 
Poeni Se Truth and Logic (to which Dr. Levi refers us), We learn that Ayer s main 
“ анын putting forward an з emotive theory of value’ was that the objectivist doctrine 
he felt ‘a an insuperable objection to our radical empiricist theory s Consequently 
both sati by his " business to give an account of * judgements of value which would be 
the re atisfactory 1n itself and consistent with our general empiri 

st his own defence of the view is relatively brief. 

is ps far $5 moral judgements are concerned the most detailed exposition of Ayer's view 
t of C. L. Stevenson in his book Ethics and Language (1944). 'The general line he 


foll 
fuller а resembles that taken by Dr. Gregson ап г. Whittaker; but his arguments are 
т and more systematic. He disowns any claim to prove the view that he advocates. 


Hei А 
is content, he says, to explain it, and demonstrate that it is more plausible than any other. 
ng that, when people pronounce ethical judgements, 


да оваз, as Ayer did, by contendii рес гете 
хаи do not really mean to make assertions about definite facts. What they are doing is to 
a E the emotional attitudes Or feelings which they themselves experience. In 
hes ce court I could offer factual evidence to prove that John Doe stole my watch; but 1 
uld not offer factual evidence to prove that he acted wrongly when he did во. (The utili- 
intain that they 


tari безі t З d 
rians who support a naturalistic view of ethical judgements WO 


с 2 
вне such evidence, but I should readily agree t 
valid), Since therefore the assertion that stealing 15 W 


pany by observational evidence oF by any testable criterion, ; 
is fellow positivists contend, that the assertion 18 meaningless. It expressos not an idea 
Or a conclusion, but merely ап emotion or seling. ‘This із in keeping with Professor 
Аус. contentions: Tori ou stole that money ' does not 


* You acted wrong 
state anything more than the concrete fact alleged, namely, ‘ You stole that money °. 'The 
күрсі “acted wrongly ' аге equivalent to an € d f I had said * You 
stole that money ’ ina peculiar tone of horror." And doubtless the peculiar tone of horror’ 
is intended at the same time 19 dissuade. the pilferer from repeating his offence! "This 
interpretation, it is argued, furnishes an еп 
moral judgements '; hence the 


cal principles » For 


tirely adequate explanation of what are miscalled 


re is no need to invoke any further assumption to the effect 


! Cf, Ayer, Language, Truth and Logic, P- 107. 
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he was not to blame or even from a ‘ true 
rather than recognize that he is m 
agreed that the State should not аа 
i.e., to vindicate moreal standards, 
mous about the wrongfulness of 
analysis and behaviourism postula 
with the conclusion that the wr э 
Deterrent punishment and refor. allow in theory, since 
these are consistent with t Conditioning’ and * reinforcement’ Yet 
in practice the main tendency is nt in favour of quasi- 
psychiatric * treatment’ (wh 5 "d even in the rare cases 
Where it is manifestly needed), ^ 

The most recent as we nt of the behaviourist position 
is that contained in Dr. J е Science of Behaviour (1963). 
It has already earned high praise from at least one eminent professor working in the field 
of personality, McLeish’s conception of Psychology, like that of Watson himself, is based 
essentially on the Pavlovian approach. “ Payloy’s theory”, we are told, “is a model 
theory for the Science of behaviour.” In place of the older dualism, which recognized 
both conscious Processes and material Processes, Pavloy, we are told, has taught us to 
Substitute а materialistic ‘ monism ›; what is subjective must be ruthlessly rejected in favour 
of what is purely objective. And in this “ау psychology is at last « freed from the Pro- 


crustean framework of introspection and theology ^. T'he cardinal err 
explanations of behaviour ” it is argued, was to ©“ i 


making “ the princip, е 
Жы arbitrary hocus ocus ”, 
Chapter I of Dr. McLeish’s book we 


criminosis ' (whatever that may mean)—anything 
orally responsible. Nearly every psychologist seems 
minister punishment by way of retribution for the crime, 
first because “ the members o. 
particular actions ", and secondl 


ll as the most outspoken stateme. 
ohn McLeish's recent book, Th 


ies of this doctrine for the 
€ whole theory and practice 
nal intends his action,” and 
th popular and legal, must 
ntly the quantum physicists 
'; but (so he assures us) “ т 
—an amazing sta: in view of the 
УО unorthodox critics DOW accept he pant af indeter- 
Shioned moralists who 


п : У’. Since“ th 
А uilt up on the assumption that the crimi 
" intention depends on fre i 4 p 


» OUr current attitude, bo: 
Dr. McLeish adm 


ә тоге тесе: 
Се must discard the notion of cause » 


inexorable. ‘The archaic 
th mind, will, purpose, more 
: * they “ merel multiply entities whic 

Be қығы һе еҙ Planation of behaviour Ж And thus "i кек must 
nquency is alien to Psychology ”, 

Xplain the popular notions 
+ McLeish does not stay 
gly on ‘ objective ? methods should 


Y the principle of « 
" one of t 
{ $ i may perhaps seem wrong to blame Dr. 
1 ег dogmatic Pronouncements, Since according to his Maps his 
See Р. Callard, ‘P by the State’ 
* see ibid., X, 196 175." 


» Brit, 3, i 5 3 the 
0, p. 175. rit. 2. Deling., X, 1959, рр. 36f. For 
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own behaviour must also have been * automatically determined’. Yet, strange to зау, having 
spent so much time on insisting that the notion of * intention ' must be eliminated as contrary 
to universal determinism, he ends on the very last page of his book by explaining what 
has been “ the intention of the author". If then authors—or at any rate this author—can 
have ‘intentions’, why not criminals? 

Mr. Whittaker's approach (рр. 484.) is avowedly the same as that of Dr. McLeish. 
On the question of criminal responsibility and kindred problems the views adopted in 
The Young Delinquent, and by “ those who still follow its pre-behaviouristic principles, 
are “ Һе tells us, “ sadly behind the times ”. However his attack on the conclusions set 
forth in that volume is evidently developed, like that of Dr. McLeish, purely from the 
abstract standpoint of the psychological theorist. May I therefore, on the basis of a fairly 
long experience both of school children and of work in juvenile courts, try to answer his 
criticisms from the practical standpoint? Dr. Whittaker argues that those who accept the 
principles assumed in the chapters he criticizes “ are seeking to impose an immutable 
scheme of ethical commandments or norms dating back to Sinai ".! This seems to be 
the same type of misunderstanding that he shows in discussing so-called ‘ aesthetic norms’. 
In point of fact I can find no such doctrine in the book he has attacked; and in spite of 
all his protests it must surely be acknowledged that its two main conclusions have since been 
amply substantiated by actual events. The first and most important result was the demon- 
stration of the ' plurality of causes ’, (р. 590). This, strange to say, js still ignored by the 
vast majority of current researches, which endeavour to establish some single, highly vague 
or as the essential cause. The choice of the factor varies from one 


and generalized fact 

investigation to another; but all have one thing in common: they scrupulously avoid any 
ethical reference, and tend to substitute a pseudo-medical or quasi-sociological terminology 
for plain moral concepts. ‘The second conclusion was itself twofold, namely, that “ material 
conditions, such as poverty are far less important than moral conditions” (р. 607). When 
the book was published, nearly every criminologist of the day laid the greatest stress on 
material conditions; by abolishing poverty, it was argued, the welfare state, when at last it 
arrived, would go far towards abolishing delinquency and crime; and Burt’s conclusion 
was denounced by contemporary reviewers as ** contrary to all experience ”.2 He on the 
other hand laid chief emphasis on psychological factors, and most of all on the lack of any 


guiding purpose in life. 


1 То avoid this type of criticism may I say that those of us who took part in the investigations 
fully recognized that one of the main difficulties confronting us was precisely the way in which the 
nominal code was out of step with the rapidly changing attitude of the times— particularly in regard 


to such matters as parental authority, sexual ethics, homosexuality, suicide, and the like? However, 


as Burt warned us in advance, “ the psychologist's duty is not to echo Cicero and the Ciceronian 
idence to see 


laments of the pulpit with an ‘ O tempora! О mores!’ but to set about collecting evi 


what the changes actually were." 

2 « Poverty,” he argued, “ much as we rightly strive to abolish it, often provides, not a motive 

for crime, but wholesome incentive. 'The youngster from a poor home knows he must work hard 

and conscientiously if he is to gain and keep a job; and this ever-present knowledge at least gives 

him a purpose in life. Indeed the need to labour, the curse pronounced on Adam has proved one 

of man’s chief blessings.” My own experience in following up PUP! 
th of these remarks. While І am writing I have in front 


finished has fully convinced me of the tru с 
loyer who observes that, “ as the risk of unemployment has declined, and 


of me a note from an emp , 
as every youth has become assured of a steady and indeed a generous Wage, and learns that laziness 
need not mean dismissal (since his fellow-workers will at once down tools till he is reinstated), 
his one and only object is, not to accomplish a good job and to uphold the credit of his firm, but to 
do a minimum of work for a maximum wage. As а result his day-to-day existence has gradually 
degenerated into a weary search for whatever may take the place of а higher aim—the excitement 
of betting or gambling, à round of petty sexual adventures, and for the rest sheer boredom. The 


reduction in poverty, at апу rate in this town, has certainly not meant a parallel reduction in vice 


and crime ". 
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АП this of course was in direct contradicti 
theories. If in keeping with behaviouristic t 
independent reality, or can be directly recogn 


on to the inferences drawn from behaviourist 
heory we deny that moral values have any 

ized as intrinsically valid, then life becomes 
essentially aimless. Instinct and emotion, the selfish desire for pleasure, for fun, for thrills, 


and for a good time generally, remain the only objects which the undisciplined child. or 
teenager can be expected to seek. If Mr. Whittaker wants to have this proved by statistics, 
he will find plenty of confirmation in the book. 


I fully agree with Mr, Whittaker that the 
objective statistical basis’ 
furnish the requisite data’ 
address itself is “the nature 
has taken up a su 
study would be 


primary need is ‘ Psychological research on an 
; but, unlike Mr. Whittaker, I think that case-histories must 
I agree too that the first problem to which such research should 
; and for that reason I feel it odd that no one 
ry chapter he criticizes, that an illuminating 


ation of a group of exceptionally virtuous members 
Of society, side-by-side with a control-group: “ the real Puzzle ", so the author tells us, 


“is not so much why some people are wicked, but why so many are good ". Ав for 
“treatment and training * here still more acutely needed; and the 
cal psychologist to investigate would, 1 
Sociological, or the psychiatric methods 

ofa specifically educational approach—a 
» Which should begin er has been caught and 


Started, we need more 
» both of the various concepts 
> There have been quite recently one or two 
- To evade behaviouristic criticism they arc 
rents of value, but of « evaluative behaviour ’- 
heories, the investigators 
The usual method is 


And, since behaviouri 


an * evaluative factor °’, Needless to E 
proposed interpretations of the factors, Cer 
Psychology "оға Sorts; but it can hardly be regarded 

that British investigations, with a more fruitful ds E 
will plan Something a little better than this. pc 


h an experiment is ‘objective 

Scientific research, Let us hope 

Statistical research behind them, 
E. D. WILLIAMS 
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3 s еа — 


— 2 


Vol. VXI The British Journal of Statistical Psychology May 
Part 1 1963 


THE PSYCHOLOGY OF VALUE 
A Reply 


By Сүңп, Burt 


Sternel la voce del verace Autore 


© To te farò vedere ogni valore ’. 
Dante, Paradiso, XXVI, 40-2 


1. ARE VALUES OBJECTIVE? 


p The Multiplicity of Views. Oscar Wilde once announced as the title of his lecture: 
Are the Critics of Hamlet Really Mad, or Only Pretending?” Ina similar spirit one is 
sometimes tempted to ask, “Are the psychologists who criticize the notion of moral value 


really as unprincipled as they sound, or arè they only pretending? " From the comments 
of several first-hand observers who have written to this Fournal—educationists, social 


workers, magistrates in juvenile courts, as well as from the columns of the daily papers, 
it is plain that there is а widespread belief that (in the words of one of them, р. 55 above) 
“the modern followers of Freud and Watson, particularly among the clinical psychologists 
and psychiatrists who deal with youthful offenders or who seek to guide in public opinion, 
are largely responsible for the marked decline in moral standards among the rising genera- 
tion: too often they seem ready to condone what is evil rather than condemn i05 Indeed, 
So severe are some of the strictures, that the behaviourist now runs a risk of being 


rechristened a misbehaviourist. 

al Here, however, as mere scientists, We are concerned primarily with the truth of the 
Eu КЕ rather than their possible consequences, though, as We shall see, the Br 
not of {е ыру divorced. In its present phase the controversy had its origin in the 9р еге 
а СаСО ut of aesthetics. Certain conclusions to which my fellow workers and I were 
x Suhledied te of various experimental and statistical studies of aesthetic appreciation 
With the mers drastic criticisms; the general complaint was that they were 11 confio 
рр. 62f. and 4. or behaviourist trends of present-day theory ” (cf. this Journal, XI y 
ing assumptions E 163f). But similar objections have since been urged against the work- 
experiments оп m opted in our studies of juvenile delinquency and in our ean i, 
we “ come to терла judgements and ethical standards. ‘And so, in Dr. Gregson ip Ei 
the discussion 5 underlying issue of the whole status of value in psychology УЫ [uc С 
is, it ‚ particularly that couched in psychological or pseudo-psycho ogica jargon, 
» it must be frankly owned, little more than what Jeremy Bentham used to call ‘ nonsense 


on stilts’. Nev i d ussion: Accordingly it 
S ertheless, i y d widesprea reperc ssions. 
yit nas арр arently ha ested, that the arguments 


would seem hi : 
: gh time, as several contributors have recently sugg h 
ry both sides should be systematically re-examined, and that whatever empirical evidence 
em should be collated and re-assessed. 1» advocated by our s 
et us start by inquiring in what the “ present- , adv: 
essentially consists. ‘The CU contention, we аге told, is that enunciated by Mr. Paterson 
di 1, and Ryle have so con- 


at the outse = > “as Ау! Russel 
2 t of the discussion, namely at as Ауе : A 
clusively shown, the assumption of an 4 intuitive capacity > whereby aesthetic and ethical 


values аге ' directly app rehended' is an unnecessary and unverifiable postulate which 
modern psychology has rightly decided to drop "- pr. Gregson agrees, but holds that 
Mr. Paterson “ fails to press home the сав ү AIL the selevant dat ne 
tains, can be readily erbed « without any idea ofyalue аз арте жару idea which 
in his opinion is “ inadmissible in the context of a subjectivist ethics ”. The word ' value 
need not be banned. In psychological experiments, he says, we continually find our 
subjects making statements which ascribe ' V > to a thing; but such remarks must be 
: В э» AE А s 
regarded * as the way people e verbalize experience > Words like ‘ value’ are in effect 
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ensus of choices at a point of time ” the psycholo- 
iourally ", Thus for Dr. Gregson such utterances 
noises; their meaning for the subject himself does not really count. Р 
However, Dr. Gregson's behaviourism is admittedly somewhat diluted. Mr. 
Whittaker prefers it neat. With the spirited cocasserie that enlive 
he sharpens up the argument until it verges on th 
case we have to answer, “ Biologically ”, he says, 


" honesty simply is the best policy, and 
nothing more. The invocation of * valu 


iti s and 
€ ' to lend glamour to our traditional custom 


of theology—vestigial 
at once wagged a human 
the biological standpoint introduced y 
atson, has shown that so-called ‘ ethical’ an 
ive behaviour of a gregarious and highly evolved 
l and progress of his race, and is learnt 
afresh within the social group in which 
по doubt persist in expressing 

righteousness ', “beauty "апа ' truth B with 
happiness’ ang « bliss ' а devotee of natural science, 
must Scrupulously eschew dental Concepts as likely to mislead him into 
countless fallacious conclusi і 


aker, it will be seen, the notion of 
value is a snare as well 
However, all this, as M. 


theory as а hotch-potch о 


as superfluous as the caudal muscles th 
iourism, Profiting by 
у Freud and үү. 


iss Williams rightly Observes, “ is not So much an alternative 
f theories 2 


т. Gregson indeed has advocated at least 


3 95€ primitive concepts мас 
"ау to indicate how the Word is used is to invite peop 
ventory of the things they value or Prize. So far as I 
this sort, Carried out on a Tough Statistical ba. 
Tom members о 


; ў fi know, the earliest inquiry of 
t а asis, are the lists obtaine. i 
f his lectur, -classes : (The Grec]; 


1912, - 126f.), "ing are the 
often mentioned, with their relativ, awe, The i 


` : е lit € frequency in brackets: Health (54), 
; ection and Frien, ship (35), Т tel excellence or know- 

edge of the Truth (32), Happiness Ог contentment (29), rds ) canine and Беде Physical 

excellence, іе, bodily appearance, strength or skill (13 { 0) ‹ 

"Travel (8. A number of Somewhat si i 


Work (10), Money. б 
b à . M. L. 
1950, РР. 544Е апа refs.) “т eg ined; (Sce Burt, ap 


s © majority of the items so mentioned 
most of the additi, à 2 


j ctives, as * instrumental 
insi > Jove or affection and happiness, I should 
ntrinsic value. We thus finally come down to the familiar triad of 
àve dominateq discussions of the Subject from the time of the later Greek 
; i “autiful, &уаббтт<, алда, калдлоѕ 
ranger T Ong more recent lists Probably t 22 


гу а 
tern, Wertphilos 


i d the 
М. Ug an, 4 E aird, The Idea of Value (1929), an 
World: Metaphysics or Value (1930), ations “te Natur 


e and Laws (1890) and The Intelligible 


eee ды 
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three dif interpretati : 
Si d гит шейкан mer cUm a "three levels of description’. The one 
eet l y a auty, goo 
objective but subjective—mere a oe ra biens р d апі M 
е сте RR Ese sations о enc. person's emotive reactions ". Yet, 
ерітін кш 5 om и ап рып result itis nowhere supported 
ылыа t Qo» р | м argument on which they mainly rely is Occam’s 
ы ple of minimal assumptions With a little ingenuity all the relevant data ”, 
hes assured, “can be satisfactorily described in terms of the accepted concepts of 
кууш Hence “ ће retention of specific ethical and aesthetic notions becomes 
a icm us, and should consequently be abandoned as involving à * multiplication of 
1068 beyond what is absolutely necessary БЕ 
на к wd ewes of Occam’s Razor. Now Tam heretic enough to plead unashamedly 
sete sage irem has called le superflu—chose tres nécessaire. It is as necessary in science 
pube sewhere. Certainly, so long as the scientist's aim 1S merely to prove things—that 
26. teach verifiable conclusions which can be asserted with the highest degree of confidence 
Se aS А с. os, М i А ТО рут 
чу а 5, ease the proba ility of the 
nces deduced from them, and the smaller the target we offer for our opponents to 


atta Le 7] i i 
ey En Hence if, as Dr. Gregson and Mr. Whittaker contend, all the psychologist sets out 
о is just to “ construct operationally haviour—forecasts 


which shall i r ; testable predictions of human be 

БЕЛЫЕ d a maximum degree of accuracy ", then a prior: concepts and unproved 

тоге. "fa a be reduced to a minimum. But surely the scientist aspires to something 
an this; he wants not only to prove things, 


for this second ings but also to understand things. And 
always be SE ы ныр а far larger array of initial concepts and postulates will nearly 
postulates-man а n In other fields, science 15, and always has been, fall of such speculative 
notions of RU. mor most of them, little more than refined versions of the familiar 
wish to explain jm ERR Why then should the psychologist be forbidden the natural 
needful precaution E understand as well as to prove and to predict? There is just one 
economical model ° nferences based on the two types of interpretative model—the 
sharply Mitel gie the ‘ explanatory model ', as they may be called—must always be 
the same amount of Ж that the reader should not be misled into attaching to the latter 
1 Even here the dis bd that belongs solely to the former." 
ақ drawn, as Dr, ona is not absolute, but rather one of degree. No hard and fast line 
nally testable ' and * conj suppose, between predictions which аге‘ opera- 
which is not directly conjectural explanations ' which are not: the mere fact that an assumption 
group of phenomena i testable nevertheless serves to incrense our understanding of a particular 
tion between expl is itself a partial confirmation of that assumption. I may add that the distinc- 
tions, is by xis B anation and proof, for which I have pleaded in the text and in previous publica- 
is familiar with isi so К new-fangled ’ as Dr. Levi supposes. Every reader of detective stories 
adopted by tl е warning that (as “Inspector Dawson > used to say) ' while the interpretation 
y the police provides the only intelligible explanation of the facts collected, it would be 


hopeles: 
ess " 
on the present evidence to prove it to the satisfaction of a jury, who will never, or should 
» Readers who seek a more 


gson and others apparently 


never, convi. 
formal Pu unless they are convinced beyo : JA Б 
account may usefully turn to what is, I believe, the most recent exposition of the notion 
i i and History > in Frontiers of Science 


—C. G. Hempel's openi ; 

; enin * Explanation 1 а 
and Philosophy (ed. R. G. ig paper oR az xs nation refs). “Among the factors that have sustained 
his pa inquiry”, he writes, “аге two pervasive concerns: опе is man S persistent desire to mp IOVE 

ategic position in the world by means of dependable methods of predicting and controlling 
events; . . . there is a secon d—man’s deep concern to explain and understand the phenomena it 
peo tohim." Ina paper criticizing а recent article of mine оп the ' Concept of Consciousness’, 
rofessor Keehn reminds us 'of Watson's pronouncement on ' the only possible programme fora 
natural science of psychology ’» namely, ' the prediction and control of behaviour ' (* Consciousness 
and Behaviourism *, (Brit. Ў. "Psychol., LIV; in the press) This formula includes only the first 
of the two aims mentioned by Dr. Hempel; and Dr. Gregson, we may note, pares down the 
Watsonian programme still further: in common with earlier psychologists of the “ operational 
school”, he restricts it to “ testable predictions based on testable descriptions ”. 
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i 2 ehensive 

Practical Implications, The importance of this second p E етра 
dology becomes plain beyond all question in the case of those e ар aded 
methodo, ву 5 ractical applications. The pure or theoretical г. E 
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ago repudiated by objective Psychology, er, 
an only be scientifically investigated if we of 
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Y and statistically”, "то this my wahr hn 
human beings, my purpose, unlike that Li ati 
Gregson or Professor Keehn, is not merely to “ predict or control his behaviour jiti 
understand him, i 


м E zant to 
to note his “ observable responses ”; І wan 
edge, his ideals 


ere, We may trace thc Origin of the 
between Mr. Whittaker i illi 


many of those who write and lecture 
and all the men a 

logical research ” 
diagrams Showing t 


traits on the other ^, 


battle of Wits that has Sprung к 
For Mr, Whittaker, it would seem) as e. 
Оп statistica] Psychology, all the world’s a me 
5; for him “ the end and object of psyc y 
» ls “a set of bivariate Кае 
ns on the one hand and a ee 
Who have to deal with actua 


Y nO means the sole Exams 
Тез like ourselves, each be 
er their aims, we must first discov а 

are the Priorities jn their Schemes of value. And ey 
remedial treatment, we too must have our own scheme о; 


t me say at once that this View is not « ct philosophical assumption which 
[we] see fit to adopt”, as Dr. рУ It lends itself readily to ешо 
» for example, The Young Delinquent, 1925, Pp. UM i 
31, бл одой, Ы - and Soc. Psychol, 
1931, pp, 233-248, mid On, “А Test for Persona] Values › 7. Abnorm. an › 
much to hi 


Cantril, ibid., XXVIII, 1933, pp. 259-273. Itis 
Experimental Studies of this kind have of late fallen out of favour, 
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analysis; thirdly that, before any such investigations are actually planned or carried out, 
all the available hypotheses should be systematically re-examined, so that the main 
psychological issues can be clearly defined in advance. 

Our first task must therefore be to distinguish and classify the various alternatives 
that have been put forward. 

_ The Classification of Theories. Dr. Gregson's criticisms imply a dichotomous classifi- 
cation of relevant theories into ‘ objective’ and ‘ subjective ° respectively. He leaves us 
rather in the dark about which of the many possible meanings he has in mind for these 
familiar terms. I myself would prefer to say that the crucial distinction is between (I) those 
theories of value that regard it as irreducible, i.e., as a logically primitive concept which cannot 
be analysed without remainder into non-valuative characteristics, and (11) those which regard 
it as reducible. 

I. My own view is that beauty is an irreducible characteristic which cannot formally 
be defined, but only intuitively apprehended, like the quality ‘ yellow › or the relations 
of ‘before’ and ‘after’. And assuming, as in this case I presume we must, that beauty 
is a predicable quality or property (a phrase I use to cover both attributive properties and 
relational properties), then we may ask whether it is (i) the quality of an independent object 
(not necessarily of a physical object) or (ii) the quality of a personal experience. Recently, 
for instance, in discussing some Venetian mirrors, à colleague told me that he thought 


« 1 T 
the oval, fifteenth-century specimen far more beautiful than an irregular trapezoidal 


ie » T 
piece ” (of modern workmanship); and, in reply to a further question, assured me that he 


considered the beauty of the older piece to form “ an objective characteristic just like its 


oval shape ". Yet the “ beauty " of the second movement of Beethoven’s ‘ Emperor’ 


Concerto which we heard that evening he held to be an irreducible Gestalt-like quality 


of . Ы r 3 
the auditory experience, and therefore “ purely mental, since the actual sounds have 


oie ?: (Dr. Gregson, I take it, would agree with the latter statement, but 

(and of value пес.) In either case we may hold either (a) that the notion of ре 

or (b) that it is nerally, including goodness) is an empirical concept, like green or lou ness, 
ud Broad, for instance, has argued that ' cause 


ori кф 
and ‘substance’ are * concept, much as 


eauty or goodness, can 
f certain non-valuative 


nany diffi В ji lowing seem the commonest, though, 
erent types. ‘The following oie orth 


n, they are no tually exclusive. 
акы» t always treated ав mutus y exc о 
з а cal interpretation, invoked chiefly by moralists. ANN e it be 
» 18 simply what is enjoined or sanctioned by God. It is this widesprea 
many рге: Ppose, that accounts for the way in which (as Mr. Whittaker observes) so 
in the sent day behaviourists—Dr. McLeish, for example—as well as several philosophers 
Fa eee е have dismissed the suggestion that morality can be independent Ed 
theological r» the dae that any such seu Я quem лын pts o 
al dogma'4 (ii what may 5 
poets сы f o Second m = ample, have endeavoured to define 
*b iefly by art-critics. Some writers, for example, 1 ^ x 
салу” as consisting i " { y the object, which together 
onsisting in certain structural relations 


аз we shall see later о 


oldest is the theologi 
been argued 
notion, I su 


exhibited b; 

sk ; i hilosophical society in Cambridge 
in 192 sidus Dip vehi É aao Sx. E denied. and dismissed with the existence 
of God; Theology aaa ае two subjects which we realize have no real objects. A similar 
view was defended by Ayer in Language, ‘Logic and Truth (1936), though he has since explicitly 
tejected it: (see Philosophical Essays, 195%, c C, where he starts by uos) Ramsey s dictum). 

For Mr. McLeish’s argument see his recent book, The Science of orc od (1936), pp. 1f., 
16, and 191). Mr. Whittaker declares that " the sheer antiquity ” of my view 18 sufficient to con- 
demn it”. To this we might rejoin that his own hedonic theory 18 just as antiquated. But the true 
answer is surely that of the plainspoken critic in Moliére’s play: “ Voyons, monsieur, le temps пе 
fait rien à l'affaire." 
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constitute a coherent and harmonious whole. 
maximum ofunity. Ishould myself contend that, thoug 


that the two are identifiable. ie 
Many have maintained that what is usen. 
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he sees or hears "s Similarly “ moral behaviour ” is described as merely ‘ far-sig gre 
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for example, with What Dr. Gregson calls * hedonic tone’, жеті i 
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all normal human beings; 
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4 К ld аге ‘ objective *.! 
The conclusion to which my own inquiries have led me 
“essential values ’ (p.60) i 


is that each of the three 


18 ап unanalysable quality, directly Perceived, but existing 
independently of the Percipient; in Short, that 

Value dwells not in particular wills; 

It holds hi 


5 estimate and dippi 
As well Wherein "tis Precious of itself 
As in the prizer,? 


: > р пе 

ame time. Accordingly in what follows I shall саа. 
them is as new as its advocates seem to SUE la 

f them is usually much clearer and more oed i 

day Supporters, Our next step therefore must fev 

as unambiguously аз Possible, and then briefly гем! 

TM са 

d I base this interpretation on his remarks about ethical characteristics (Five Types of ше 

а 1930, рр. 85, 260), Most Psychologists seem to regard all * Psychological ' theorie: 

subjecti: 
? Troilus and Cressida, п, ii, 52-5, 


| 
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th i 1 > H H . H H B H 
e more important objections which have been urged against it. All this will inevitably 


involve T 
olve a good many flashbacks into the past.* 


г i "n 

En шае terms ‘ objective ' and ' subjective > have occurred so often in the foregoing 

at this poti aswell йв їп the previous contributions to the problem, that we should perhaps pause 
8 nt to inquire what prec sely these expressions are intended to convey. Шы. 
Today the word ‘ objective’ has become a veritable shibboleth with diehards of the behaviourist 


s 
chool. Its popularity seems due largely to the writings of Tolman (cf. * psychology versus 
peatedly used to describe ' the 


Immediate а ; 
mediate Experience’, Phil. Sci., 11, 1935, рр. 354f., where it is те ў 
f psychology n empirical science 25 Unfortunately, as 2 glance at the Shorter Oxford 

at least half a dozen different senses; 


Dietionary vill м 
nis ideal quickly rev al, the epithet may be used in Much depends 
on the selene ek ees gee who borrow it deign to tell which of them they accept. a a р m 
of Ward) a i implicitly given to the noun * object °. (i) In pre-W atsonian pec. ogy S ies 
to designate с epistemology generally, the words ' subject’ and object а yc Ls RE * con- 
NN ARS es referent and the referee of an asymmetrical relation denoted ae TA d 
that has he its equivalents); thus “ the word * subject Gt 18 said) deno Е ene 
Whether su peer and the word ‘ object ' denotes whatever 15 experience a 1 = object 
are further езеш: object” is an ontological, ап epistemological, or merely a is ag DEA os Я 
avordthe deri into which we need not enter here. Since behaviouristic PSY? o Aon КЫЫС” 
this EA consciousness’, and reject the whole idea of an experiencing er roe ] 
Seems to cur technical interpretation is no longer open to them. (ii) Nowadays the Y И 
terminology уе frequently used as a synonym or Я 
ks are told, ачаа E ы e г we x uu bm "e 
Characteristic only the names for certain things, DU als aes 
Ты aor ies- eig yellow » or‘ hot’. On the other hend we are arned that it excludes 
Dehavioudistin hog aba ^, ‘weight’, ‘light-wave » Now these are а 
or ‘hot? as * bud сани к сы of stimuli, whereas he would regard attri t pehaviourists would 
presumably agree m qualities ’ and therefore * subjective - Hence mos. ited to supply 
the lenguage of У ith Brunswik that the ' thing-language > ав thus defined is “ unsut 
Бен Unif. Sci, aycholo gy” (F. Brunswik ' The ‘Conceptual Pra егеу 
dien the term“ A A 10): (ш) aes үе pope ыр ба to designate whatever 
ave pressed in the lan ve is often adopted as а com) ; Сез would mean 

can be expressed i guage of the physical sciences, A р Since 

ematica: orm. 1 
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Muss NW > and at his 


descripti 3 А 
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seem n proposes to ex : Dr x 3 ic equation, it would 
that this express the processes invo 


hat i i ‹ 

hat is ‘ subjective’ with wha 
CM is 

behaviourists wo fa of the meanings he bas ^ 

in their data su ua accept it as the only type of 

ch things as verbal communications 


consist of 
ту 
physical руне movements, it would be d ite impossible © her pehaviourists retain 
the word ‘ vements, and still indi heir nature (iv) Watson ап s are made 
ord * subj still indicate their А "periment ог Set of observation: ; 
hom an ехР А he processes or 


i 
aude ders ase denote the person upon W 
Шы т К subjective › is then apparently, used as 2 oola E 
ccurring within the space occupied by the Fma ing incipient orbal movements), 
4 1 e 


respondi; 

ng emoti , қ 5 

or showing si ionally' (which for them implies, «objective 

EP cdi ing signs of pain, od and the like he term ‘ obje equivalent to < external" 

—a e Г henomenon occurring outside the sub. Strictly speaking therefore the colours 
rd which is frequently substituted 45 2 syno ive ’, since they are localized 


of obje "ed as ‘ objective 
id sw 5 е classe z 
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outside : 
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at can be ob : hologist. they 109 (some ^on i 
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Drever in his Dicti и ibunt objecti psychology 18 БЕВ of e d studies 

аза e M QR pee of. the Gutside !)- 6) Professor road would limit the term 

* subjective " can be observes J p judgement? which are 'private - 16» refer solely to the 

Speaker. Ж those expe" а of goodness із “one which would make ethical judgements 

. ц: j i 4 n i 4 P 

Const OE Inna um speaker about his own mental attitude at the time of speaking”. It 
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S.P. 
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П. Suryective AND Мох-сосхтттуЕ THEORIES 


ake the last of the foregoing theories first, Bais 
y put forward by our critics, though г. y 
the rest, © Value z^ says Mr. Whittaker, isa qual ы 
indicate the fact that it is, temporarily at least, an BH 
5 itself just another name for certain i ae 
finally consummated, to the acquisition dus P 4 i 
; when merely incipient, 


Which would lead, when 
hunger or sex, The resp 


widespread conditioning. When оу 
we have to rely 


y is that of Thomas Hobbes of enc 
Whatsoever is the object of апу man's appetite Or desire, that is it, which he for e a 
are ever used with relation to the person that useth the d 
absolutely so.” Hobbes goes On to argue that desire ves 
i Our toward or fromward uod 
theory to the realm of aesthetics. they would ied 
what Bacon Says of Poetry: “it submits the shows of things to E i 
» Whereas reason doth buckle and bow the mind to the nature of things ". 


“subjective theory к 
» р. 260). (vi) With these latter 
designated * objects 


ir existence on Шш 
rocesses that have these two-fol 

which cannot be validly 

$65 used in this context are HE 

mes which Correspond to Nothing that js « teal’, ‘This often seems to be 

the way in which the word ‘obj i aker and by Dr, Gregson 

i However, neither they 

any empirical criterion whereby the 

+ 1015 therefore д more or less arbitrary 


Ver the word may be defined, 1 myself should be 
tempted to Say that, in view of our limited knowledge. any distinction be 
and what js ‹ subjective mu 


АТУ 
tween what is ‘ sg Taek 
ary according to the conte 


! Leviathan (1651), Pt, 1 
т. Gregson, who maintains that value i; 
the object and the Subject, and then goes o 


егу close to the interpretation proposed by 
me о i 
culty raised by the Positivists 


bject, but implies a relation нр 
We can get round this problem ” (th 
when they tell us that any Statement p i is 
less emotive noise) “ by Saying ‘I dike this shade of red’ is behaviourally €quivalent to ‘ this is 
nice shade of red? », i 
about what he likes or d 


_ Hobbes’ doctrine ha: 


r è : " inoza 
) ;. 148 gained far more Support in this Country than on the continent. Spinoza, 
it is true, has Occasionally been Cited as « 2n example of a 
value to desire i i 7 


?re it OF 
5 We call it good because we деше Part 
Ut this view js greatly modified by his discussion of * the rational good ’ in mor 
у. € Supreme good, we then discover, is the intuitive understanding of the whole—the a: 
intellectualis Dei, "Thu: 


Ae 
CS rests ultimately on metaphysics ”. 


Y 
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And so we reach the familiar conclusion: 

"There's no such thing as that we beauty call 

It is mere cozenage all; 

"Tis not the meat, ’tis but the appetite 

Makes the eating a delight. 

If I fancy take 

To black and blue, 

"That fancy doth it beauty make. 
| Schopenhauer in his Preisschrift revived Hobbes’ doctrine in its naive form,? applying 
it to both ethical and aesthetic values; in Die Welt als Wille und Vorstellung, however, the 
theory he propounds is rather more subtle (see below рр. 72f.). But among modern 
adherents probably the most influential has been von Ehrenfels. “We do not" (he 
writes), “ desire or strive after things because we perceive an intangible essence called 
: worth ’ in them; we ascribe ' worth ’ to them because we desire them... Worth or value 
is a relation between some object and some subject, and expresses the fact either that the 
subject actually desires the object, or that the presence of the object conditions in the subject 
an experience higher in the scale of pleasure and pain than its non-existence would до.” 

To the present-day psychologist such an account is plausible only if, like Dr. Gregson 

and Mr. Whittaker, he adopts а rigorously behaviouristic standpoint. He hears Tommy 
say he * wants to win that alley-taw ?: (I borrow Mr. Whittaker's own illustration); in 
such a situation there is a ‘ subject’ (Tommy), an ' objéct' (the marble), and a relation 
between the two, which the psychologist calls * yaluing’, and which Tommy (when he 
makes what Dr. Gregson calls a ‘ verbal report’) calls ‘ wanting’. For a strict 
behaviourist, however, the marble is and can be * desirable’ merely in the sense that it 
actually is desired. For a psychologist who takes introspection seriously, however, the 


inferences so drawn are tantamount to arguing that the cart must pull the horse because 


the tail really wags the dog. “ When I myself desire something ”, a colleague at the Slade 
had just explained while discussing this very point (we happened to be talking about the 
purchase of some original etchings by Augustus John), * I desire it because I find it desirable 
in the sense of ‘ worthy to be desired ’. I covet it because I consider it to have value; I 
do not ascribe value to it because I covet it." Each of us, I imagine, could compile a 
whole catalogue of things whose intrinsic value is unquestionable, which nevertheless he 
not transmute their objects into things of value; there are evil wishes and malicious intents, 
himself does not happen to want; and everyone occasionally cherishes desires which do 
as well as yearnings for what is beautiful, good, or true. 


2. Value as based on Pleasure: the Hedonist Theory. Dr. Gregson, in keeping with 


many other subjectivists, takes the analysis of the concept of desire a stage further. He 


does not, like the out-and-out Watsonian, wash his hands entirely of the data furnished by 
s of his paper, that psycholo- 


introspection, though he insists, in the behaviouristic portion: a 
gists must regard such data merely as part of the subject’s verbal behaviour. He then goes 
t or an art-critic) reports 


on to argue that, when a ‘ subject’ (who might, T DEUM be a poet or an. 
he * likes , ‘admires’, or ‘ wants’ such and such a thing, what he is really trying to 
BAY Hes not that it has any intrinsic merit or value, but merely that “а hedonic tone is pervad- 
ing the subject’s experience of the object”; ог, in plain language, that to admire or desire 


ң Sir John Suckling, Fragmenta Aurea (1646). Some apology is perhaps needed for the way 
] have interlarded my arguments with quotations; but my purpose is to show that explanations 
now advanced as new have already had a fairly wide vogue in the past. 
2 « Everything conformable to the striving of an individual Will”, he writes, “ is 
1922 “ТШ i called 
on to that Will" ‘The Will may be that of the group. Thus “ йт usselüsh ed n 


in relati 
he does what serves the public or conforms with its desires "' 


good by the public because 
з System der Werttheorie (1897), Vol. Т, рр: 2, 6% 
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a thing is simply to find a “ Private joy’ in the thought or the perception of it, much as a 
Bentham's Pig found joy in his Pig-wash. The flowers of the field, outshining Solomon 
in all his glory, possess no genuine beauty of their own; it is only our passing pleasure that 
gilds the lily and lends beauty to the Tose. 

Hedonism of course is one of the oldest of philoso 
and in ethics and aesthetics. [t was advanced two tho 


Sophers Aristippus and Epicurus; it was furbished up afresh in the nineteenth century by 

the utilitarians and their followers, © Nature ”, says Bentham, “ has placed man under 

the empire of pleasure and pain... His only object is to seek pleasure and avoid pain."! 

To the man of the world this has always Seemed a plausible doctrine. То the mathematical 

ist it i qually attractive, because it provides a single universal currency—a 

i i direction—along which all values can be 

n theory has been Tepeatedly subjected to drastic criti- 
cism; and today, I should h i 


€ impartially weighed the difficulties such 


Phical theories, both in psychology 
usand years ago by the Greek philo- 


As ordinarily understood, it embodies 
imply, as Bentham contended, that 
he modern behaviourist would 
sitive ' and * negative reinforce- 


> Оп to assure us that pleasure—“ the 
ourselves "—is the only end at which we ought to aim. Now 
no point in telling us we ought to seek it, How- 
сопа. There are obvious 
€ ought to seck it, there is little 
our most agonizing pains, 
general rule, it may fairly be ae 
= our i а ua 
rmon end, but during the анов Wendie cal 
80 for the joy of Seeking it." And few 


hopefully is better than to Venson's Aes Triplex: “То travel 


arrives 


believes ај => а Simple formula, In common with most 
iourists, yen tation can be expressed in terms of a single 

i 315 and cyberneticists ", he says, “һауе 
termines an organism": % сап be summed up ín one 


nmental change that forms 
m, and its © react i 


: ng a 
the usual type of lio. We confine Oursel 
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. But there is а further paradox. As expounded by Bentham, the hedonist doctrine 
enjoins us to seek “ the greatest pleasure of the greatest number » If, however, I am to take 
into account the pleasure of others, І shall continually discover that this means sacrificing 
my own. In any case it is easy to think of situations where Bentham's basic principle, 
taken literally, would unquestionably lead us to choose wrongly. E.g., suppose that (i) I 


can either (a) act so that George gets five units of pleasure, and Tom, Dick and Harry none 
i n, regardless of 


at all, or (b) act so that each of the four receives one unit: maximizatio! 
distribution, would require us to opt {ог (а). Yet this is plainly unjust. (ii) The amount 
of pleasure gained from women and wine by members of ‘ Abodes of Love ? is far greater, 
because far more intense than that gained (with a good deal of pain thrown in) by a team 
of pathologists investigating the causes of malaria: once again the mere maximization of 
the quantity of pleasure would lead us to applaud the former rather than the latter. 

Mill sought to modify the crudity of the older formulation by recognizing that pleasure 
may differ in quality as Well as in quantity. 


“ Utilitarian writers in general ”, he says, 
“have placed the superiority of mental pleasures over bodily pleasures, simply in their 
greater permanence, safety, etc., of the former—that is, in their circumstantial advantages 
rather than their intrinsic nature.” Не himself holds that “ some kinds of pleasure are 
more desirable and valuable: it is better to be a human being dissatisfied than a pig satisfied, 
Socrates dissatisfied than a fool satisfied; and if the pig or the fool is o; 


f a different opinion, 
it is because they know only their side of the question »1 But here the word * pleasure " 
—like so many of the terms popularly proposed as synonyms Or substitutes for value— 
becomes ambiguous. It may mean, and indeed for the psychologist it should mean, what 
Dr. Gregson calls ‘ hedonic tone '; in that case it can have no quality but its own. But the 
word is often used to mean pleasant states, pleasant experiences, or even pleasant objects. 
And these of course may differ widely in quality. But in this case the value depends not 
on the pleasure but on the quality of the experience or the object. 

The objections to the identification of moral value with mere pleasure may perhaps 


be most succinctly summed up by applying the triple criterion which I have previously 


but it is in the sharpest conflict with the evidence from observation. We have only to watch the 
behaviour of our tame pets in the home and wild creatures in captivity to see how false it is. The 
animals in the zoo, like the domestic cat or dog, live in a welfare state. Well housed, well fed, 
relieved of the need to hunt for prey or hide from foes, they ought, according to the theory, to be 
living in a paradise of stable equilibrium. In point of fact, when their environment fails to provide 
“ а stimulus to disturb that equilibrium ”, they actively try to create it. For them this comfortable 
Nirvana means not bliss, but boredom. The same holds good of human. beings. As recent research 
has shown, to deprive an astronaut of all external stimulations is not to reduce him to a condition 
of comfortable equilibrium, but to set up à series of psychoneurotic disturbances which will com- 
pensate for the monotony that ensues. As for children and teenagers, every impartial observer 
must agree that what most of them seek is not security and ‘ stable equilibrium,’ but adventure. 

Mr. Whittaker sums up his theory by saying that * the object of all our efforts is to abolish 
effort". I agree that what may be called * the principle of least effort" gove 
compulsory and habitual activities, but it has little influence in activities accompanied by attention, 


and none at all in spontaneous activities. Even the self-confessed hedonist would admit that the 


‹ Е А 
pleasures of pursuit’ are more satisfying than the ‘ pleasures of attainment’, and the former 
lain the paradox by arguing that the pleasures 


necessarily involve effort. A few have sought to exp 
of pursuit are really pleasures of progressive attainment. But this is by no means true їп every 
instance. We can enjoy a struggle, a fight, or a strenuous game even when we know from the 
tset we cannot Win; and the highest and most satisfying of all pursuits—research in pure science. 
for example—are from their very nature unending. А Р 
1 have dwelt at some length on this incidental issue, because the widespread prevalence of the 
theory that Mr. Whittaker defends is in my view largely responsible for the way psycho- 
d others, who have been trained along behaviouristic or psychoanalytic lines, fail so 
th delinquent youths and with the moral conflicts of their patients. 


оч! 


simplified 
logists an о 3 
frequently in their dealings W! 


1 Utilitarianism (1864), pp. 11£.; Mill’s italics. 
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assemblage of qualities which gives the eye or other senses intense pleasure.” Once again 
the theory goes back to the Greek philosophers. Plato in the Hippias Major says that 
many of his contemporaries described beauty аз а kind of pleasure, and that Socrates defined 
it as that which gave ‘ profitable pleasure ^." Plato himself entertained a very different view. 
For him the two forms of value—ethical and aesthetic— were intimately allied.? He would 
have his citizens surrounded from their earliest years with objects of beauty, 50 that they 
might eventually be led to prize the loftier beauty of holiness, goodness, and reason. 

heory of beauty has come mainly 


In modern times the strongest support for a hedonic t 
» so Dr. Levi assures US, ‘Gs the theory which the whole 


from psychologists. cS te 

psychology of aesthetics from Fechner to Valentine seems to confirm; beauty 1$ just a 
popular name for the pleasurable hedonic tone which suffuses certain intellectual experi- 
ences; and those individuals who rank high in the measurement for the ‘ general factor of 
aesthetic capacity ' do so because by their preferences they indicate that they are the most 
sensitive to this type of pleasure." It is a view that was shared by a small coterie of poets, 
artists, and art critics towards the close of the nineteenth century 53 but it is entirely out of 
keeping, not only with the attitude which most writers on aesthetics—whether subjectivists, 
objectivists, or expressionists—have adopted during the present century, but also with 
that which has dominated the general trend of art criticism throughout the past. This 


alternative view, with its frequent comparison of beauty and goodness, comes much nearer 
to the doctrine first formulated and developed by Plato and his Neo-platonist followers. We 


have only to recall the testimony of Dante in the Commedia and the Convivio, Spenser 1n 
his Hymne of Heavenlie Beautie, Shelley in his Defence of Poetry, Wordsworth in The 


Prelude, Ruskin in Modern Painters, and Bridges in his Testament of Beauty. 
However, instead of warming up stale arguments, let us glance at one or two concrete 
examples. When we watch a tragedy like Hamlet or King Lear, the feeling which is upper- 
most is hardly to be described as pleasure. ]t is excitement, tension, often indeed (as 
Aristotle held) sheer terror and pity. 'The agony aroused may become 50 acute that 
children often take a lasting dislike to all forms of tragedy—as did one of my own young 
subjects, who remarked that she “ had so hoped it would all wind up with a happy ending; 
why couldn’t Hamlet have martied Ophelia, and then forgiven the king and queen? ". 
Or consider a typical painting from the brush of Picasso, say the Woman in an Armchair. 


Even Dr. Gregson would hardly try to persuade us that its salient characteristic is the 


** pleasurable hedonic tone » with which the viewer's experience is suffused. The savage 
displacements of the limbs, the violent distortions of their shapes, the arbitrary conjunction 


of incompatible points of view—all seem deliberately designed as a vehement protest against 
the idea that the artist’s overriding function is to give mere pleasure. ‘The whole posture 
suggests a body writhing in anguish. And the intention is further underlined by the fact 
that the twisting of the arm over the head is the classical symbol of pain. Yet surely no 
serious art critic could deny the picture's claim to gen" e * aesthetic value ". 


peso arem шй Dictionary, s.v.; Т "he Oxford English Dictionary uses p vori еи r 
“ Beauty ”, he dius Hs phere Santayana is perhaps the most emine i edt Ex ele 
Boni iy ays, “ is pleasure objectified—pleasure regarded as the quality of a thing . . - Apart 
re ourselves there can be, in a mechanical world, no element of value whatever: in removing 
сн чүт T UM the possibility of worth” (The Sense of Beauty, 1896, sect. ii, ‘The 

2The Greek word kadoxéyadia expresses the affinity between the two. Cf. Republic, їп, 
401 A-D. Rightly understood, the attack їп Book X on painting and poetry as imitative is fully in 
keeping with the standpoint І am here maintaining. 

з] am thinking of the 'ultra-poetical super-aesthetical ” l'art-pour-l'artism of Gautier and 
his followers, culminating in the manifesto appended by Pater to his Studies of the Renaissance, 
(1878). It became part of the ' cult for culture ? burlesqued by Mallock in The New Republic 
and by Gilbert and Sullivan in Patience. But it is only fair to remember Pater's protest: “ I wish 


they would not call me a hedonist; it produces such a bad effect on people who know no Greek." 
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picture or listen to the poem or the sonata, we recognize in it emotions which we attribute 
to a fellow-creature like ourselves who expressed what he felt by painting the picture, or by 
writing the poem or the sonata. The “ true function ” of a work is thus “ to express 
1 for it to represent natural objects in order to have 


emotion ". But there is no need 
something that will serve as intermediary vehicles for the emotion: the emotion can, so 
Nevertheless, 


to speak, be delivered direct from the manufacturer to the customer. 
though what we really contemplate is volitional or passionate, the aesthetic experience 
a such is ‘ theoretical ', i.e., cognitive rather than emotive: the esse of beauty is cognosci. 
Since the artist's own experience is always individual, it is incapable of description in 
scientific terms; hence we recognize it, not by means of our reason or our understanding, 
but by a kind of empathy, or, as Croce prefers to say, ‘intuition ?.Ї 

Among psychologists, save for the observations and inferences of certain leading 
psychoanalysts, this view has been unduly neglected.? As expounded by psychoanalytical 
has a double application ; it maintains, first, that “іп 
poem, or musical composition, the artist is primarily 
expressing his own emotions, often quite unconsciously ”, and secondly, that * in looking at 
the painting, reading the poem or hearing the music, the spectator or listener interprets it, 
again to a large extent unconsciously, as an expression of his emotions n. 

(i) The first part of the theory is commonly supported by а variety of clinical observa- 
tions. Time after time, we are told, the psychoanalyst finds that what a patient writes 
or draws or paints, both by its content and by its style, throws а flood of light on his 
conscious and unconscious interests and motives; and this, it is argued, implies that “his 
interests and motives, and indeed his whole history and social background finda condensed 
expression in his verbal or pictorial productions ». "Nevertheless, such observations scarcely 
justify us in erecting this useful psychodiagnostic principle into à theory of normal art- 
production. After all in this broad sense almost everything we do or say is a form of self 
expression. Scientists, like Galileo and Newton, no doubt are partly influenced in their 
choice of topics and treatment by the social conditions of their time and the circumstances 
of their own past life and individual temperament; but in the main their choice expresses 

* their current feelings, interests and problems 7: nevertheless that does not warrant out 
declaring that ‘ the function of a work of science is to express emotion". In spite of 
Dr. Rosenthal's illuminating ' depth-analysis ' of Turner's Alpine paintings, ап untravelle 
analyst would, I am convinced, learn far more from them about the Alps and their beauty 
than about ‘Turner and his complexes. The emotional characteristics of the artist (other 
than his aesthetic experiences) are but one incidental factor in the work that he produces.? 


writers the expressionist theory 
creating a work of art—whether picture, 


1B. Croce, Estetica (1902), esp. chaps. XIII-XV. Since the first function of language (as 
ернеу of linguistics assures us) is communication, i.e. the transmission of experience, 
lon^ igiseeen thet in contemporary terms Croce’s theory is really a theory of art as communica- 
жалыны ар mds OPUS is merely a limiting case. When a man gives vent to his feelings by 
self williheat 5r yu ter in prose or in verse, he nearly always assumes that someone besides him- 

pam what he has uttered; and few paintings are pictorial soliloquies. 
еден vase RUE ене started with Freud's famous study of a painting by Leonardo, 
оа сур m en and Karl Jaspers’ study of Van Gogh. In what follows I am much 

м ris, Psychoanalytic Explorations of Artistic Vision and Hearing (1953), and above 
all 5 dea Gombrich, Art and Illusion (1960), although I myself cannot agree with their own 
conclusions. 

3 According to the psychoanalyst the painter * interprets ° the landscape before him. much 
as a patient interprets à Rorschach inkblot, and in both cases, it is argued, the interpretations “tell 
us far more about the interpreter than they do about the object interpreted ”. ‘The device of using 
blots and splashes to stimulate the imagination is at least as old as Leonardo. In the 18th century 
Alexander Cozens wrote a manual on A New Meihod of Assisting the Invention in Drawing Original 
Compositions in Landscape (1785); but the landscapes which the author himself claims to have seen 
in the blots he reproduces аге remarkably like the type of landscape then made fashionable by Claude 
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Credette Cimabue nella pintura 
Tener lo campo; ed ora ha Giotto il grido, 


says Dante. We ourselves, with Raphael's Madonnas in our minds, find Giotto's © manner А 
archaic and stiff. If Gainsborough's pictogram for a tree corresponds with ours, we think 
it marvellously realistic; and by contrast Constable's ‘ snow’ appears a very unconvincing 
expedient for suggesting the glitter of raindrops on the leaves of British elms. Then, we 
gradually learn to accept and to admire Constable’s conventions. Later still, as we turn from 
Constable to the landscapes of Corot, Monet, Cézanne, Utrillo, or Hokusai, we have in 
each case to increase our apperceptive resources and learn a new pictorial vocabulary and 
grammar. Most of us who in our youth were inured to the ‘ kanons ' or norms laid down 
by Pheidias and Praxiteles have needed a good deal of rehabituation before we could 
appreciate the genuine beauty of the best Egyptian sculpture or the statuary of Henry 
Moore. ‘Thus, if art is © expressive ^, what it expresses аге the artist's schemes or concep- 
tions quite as much as his emotions or feelings; and yet, at its best it can, by means of these 
conceptions and emotions, effect a unique poetic evocation of what is (I maintain) objectively 
beautiful. 

The experienced artist himself is well aware of the extent to which he can rely on the 
interpretations of the contemporary spectator. Leonardo, the pioneer of naturalistic 
painting, knew how much a picture could gain in realism when some of the realistic details 
were left out or reduced to the barest hints. Even the most casual visitor to our art galleries 
cannot fail to note how, in Hals' Laughing Cavalier or Sargent's Carmencita, what seem, 
while he stands near enough to ‘ smell the paint', to be simply slapdash brush-strokes, 


miraculously resolve themselves at a few yards" distance into a rich embroidery or ап 


intricate lace. And today, the sfumato, the bravura, or the sprezzatura, which were once 
the hall marks of skilful painting, have turned into mere technical tricks which every 
twentieth-century caricaturist and advertisement designer will exploit ad nauseam. 

I should make much the same reply to the expressionist theories of music and archi- 
tecture developed still more recently both by writers on aesthetics and by practitioners 


1'Тһе way in which what we mistakenly suppose to be direct perception proceeds by filling 
out fragmentary clues is admirably exemplified by our experiences at the theatre. Seen from the 
back of the stalls, the heroine looks exquisitely beautiful; inspect her through your opera-glasses, 
and too often the illusion is completely shattered. 


'The ambiguities to which these devices may give rise when pushed to their furthest limits, 
have of late been ingeniously developed by the Cubists, the German Expressionists, and the various 
other schools into which the modernist movement has eventually split—most of all perhaps by the 
socalled ‘ psychoanalytical art’ conceived by that enfant terrible of Surrealism, Salvador Dali. 
He begins, like Picasso, by breaking up the basic unit of our daily practical world—the distinguish- 
able ‘ object’ or ‘ thing’, thus splitting the humdrum atom, as it were—and leaves his explosive 
aaveen, without any single eye-catching element to focus the attention. All natural shapes 
Te Ed 49 their simplest geometrical forms, and squashed flat against the picture-plane and 
Тһе spect econnected fragments are thrown together with all the inconsequence of a dream. 
А ;cctator—when he gets over the first visual shock—is thus left to tease himself by apperceiv- 
ing or interpreting what he sees first in one way and then in another; and so in the end may (or may 
not) find that, in some subtle or sophisticated fashion, they express certain inexpressible or 
unsuspected feelings of his own. As he stares at these © cryptograms on canvas ^, the critic who 
has been brought up on more orthodox styles may well be tempted to echo the Devil in Kipling’s 
Conundrum: 

The Devil whoops, as he whoop'd of old: 
“Тез clever! But is it Art?” 

I fully agree with Dr. Levi in deploring the way psychologists have neglected ‘the rich field 
of modern art and music.’ The problems are too complex to discuss in detail here. I can only 
hope that the brief remarks that follow will suffice to dispose of the argument that ‘‘ subjectivity 
of modern art is enough to show that artistic values are essentially subjective”. 
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him, deliberately excludes Nature and natural objects. 'То compare the Venus of Milo 
with a landscape by calling both beautiful, he says, would be “ blasphemy ". Yet could 
she not be compared with a beautiful woman? Опе or two writers, it is true, have main- 
tained that “ we only find Nature beautiful in so far as she reflects our own emotions M 
But such an argument is tantamount to erecting what Ruskin! has taught us to call ' the 
pathetic fallacy ’ into a universal principle. Moreover, it is an inversion of the expressionist 
theory in its original form. According to that the beholder sympathizes with the feelings 
latent in what he beholds; and now we are required to assume that what he beholds in 
Nature appears to sympathize with the feelings latent in the beholder. 

philosopher of eminence who has attempted such an 
extension—has given the theory а slightly different turn. He proposes to define beauty, 
both in art and nature, as “ that which has individual expressiveness »2 But from the 
explanation that ensucs it seems that by expressing our emotions he really means stimulating 
our emotions. And then we immediately inquire why some objects or scenes should stimu- 
late our emotions in such a way as to excite aesthetic appreciation while others do not? 
'The answer presumably is contained in the phrase ©“ conditions for general or abstract 
expressiveness "; and when we ask what precisely this includes, we find after all that it 
covers almost exactly those qualities or conditions which believers in objective beauty 
ascribe to beautiful objects, and that these are ‘ directly apprehended ve 


4. The Emotive Theory of Value. There is, however, yet another type of ‘ affective 
subjectivism ’ which has recently come back into favour. Hume in his Treatise of Human 
Nature (Book II ‘ Of Morals ’, 1739) endeavoured to show that “ moral distinctions cannot 
be derived from reason » Jf, for example, we argue: * Working at a useful occupation 
is a method of increasing useful commodities ; increasing useful commodities is a result 
which will bring pleasure to a large number of people; therefore I ought to work at a useful 
occupation ", then (he maintains) “this ought expresses à new relation or affirmation 
which cannot be deduced from propositions which merely contain i" Hume therefore 
concludes that assertions which contain ought or ought not do not state reasoned inferences 
from facts—though reasoning may be needed for a preliminary analysis of the facts; they 
merely express “ emotions of approbation or disapprobation ”. And he adopts much the 
same theory to explain statements about what is or is not beautiful. But at this point we 
should perhaps recall Wordsworth's well known comment—that “ Hume was the worst 
critic that Scotland produced "'.? 

Hume’s theory has since been revived and popularized by Professor Ayer. “ Aesthetic 
words, such as ‘ beautiful’ or ‘hideous’ ", he writes (Language, Truth and Logic, 1936, 
pp. 109£.) “ are employed, as ethical words are employed, not to make statements of fact, 


Bosanquet, however—the only 


1 Modern Painters, III, iv, chap. xii (The Pathetic Fallacy). 

2< On the Nature of Aesthetic Emotion *, Mind, ІП, no. 10. 
4: з What Hume is really attacking are theories like those of Clarke and Locke (Essay, III, xi, IV, 
iii), who had sought to refute Hobbes by showing that moral duties were capable of rational demon- 
stration. He himself is to some extent influenced by both Butler and Hutcheson (sce below pp. 83f.), 
and is in effect attempting to reconcile the notion of a ‘ moral sense ’ (see title to Sect. ii of Bk. III) 
with a utilitarian theory not unlike that of Bentham and Mill. His final views are most clearly 
expressed in his Enquiry concerning the Principles of Morals (1751), which he described as “ of all 
my writings incomparably the best”. Aesthetic values, he tells us, are on much the same footing 
as moral values. In the Treatise (Bk. II, Pt. 1, sect. viii), it is true, he at first says “ beauty, like 
wit, cannot be defined, but is discerned only by taste”. But elsewhere he argues that it is a kind 
of implicit utility, and so produces pleasure in the beholder. “ Most works of art are esteem'd 
beautiful in proportion to their fitness for the use ofman." In his essay Of the Standard of Tast 
he says of aesthetic appreciation, as he has done of moral judgement, that “ the principles of taste 
are universal, and nearly if not entirely the same in all men, though few are qualified to give judge- 


ment on any work of art Fs 
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answer can only be those whose judgements enjoy the approval of ourselves or of their 


fellows. A factorist might perhaps suggest а correlational approach: we could invite a 
large and random sample of people to rank in order of goodness а series of typical actions 
from the most virtuous to the most vicious, correlate their rankings, and, if the correlations 
were predominantly positive, extract a general factor, namely, the average order of the 
whole set calculated by weighting the individual orders. We could then define ‘a person 
with a sound moral judgement ' as one whose ranking showed a sufficiently high correlation 
with the ideal order obtained for this factor. But that of itself could not serve to buttress 
up the subjective theory: indeed, if the correlations proved to be mainly positive (as in 
fact they do), the result would tend strongly to support the theory of objectivity. However, 
neither Ayer, nor any of the philosophers or psychologists who have followed him, have 
proposed a factorial solution: on the contrary, they seem rather to suppose that the correla- 
tions would for the most part approximate to zero, so that on their view the method would 
be inapplicable. 

Thus their final answer to our preliminary inquiry must be that they are talking of the 
judgements of each individual considered separately, with their own taken as typical. 
Ayer’s actual wording is: «‹ ТЕ I say to someone, * You acted wrongly ...’, Iam not making 
any statement; ... Z am simply evincing ту moral disapproval.” And presumably 
everyone is supposed to talk in the same personal way. It should be added that what he 
says of ethical judgements is intended to hold equally of aesthetic judgements, since, “іп 
their case ”, he says, “ the same argument also applies ”. What then is the argument? 4 

If we turn to the original account of the theory as outlined by Ayer in the first edition 
of Language, Truth and Logic (to which Dr. Levi refers us), we learn that Ayer's main 
reason for putting forward an * emotive theory of value ’ was that the objectivist doctrine 
* presents an insuperable objection to our radical empiricist theory » Consequently 
he felt it was his ‘ business to give an account of ‘ judgements of value? which would be 


both satisfactory in itself and consistent with our general empirical principles ”. For 


the rest his own defence of the view is relatively brief. 

So far as moral judgements are concerned the most detailed exposition of Ayer’s view 
is that of C. L. Stevenson in his book Ethics and Language (1944). The general line he 
follows resembles that taken by Dr. Gregson and Mr. Whittaker; but his arguments are 
fuller and more systematic. He disowns any claim to prove the view that he advocates. 
He is content, he says, to explain it, and demonstrate that it is more plausible than any other. 
He begins, as Ayer did, by contending that, when people pronounce ethical judgements, 
they do not really mean to make assertions about definite facts. What they are doing is to 
communicate the emotional attitudes or feelings which they themselves experience. In 
a police court I could offer factual evidence to prove that John Doe stole my watch; but I 
could not offer factual evidence to prove that he acted wrongly when he did so. (The utili- 
tarians who support a naturalistic view of ethical judgements would maintain that they 
could offer such evidence, but I should readily agree that their alleged demonstrations were 
invalid). Since therefore the assertion that stealing is wrong is not a proposition that I can 
verify by observational evidence or by any testable criterion, it follows, so Stevenson and 
his fellow positivists contend, that the assertion is meaningless. It expresses not an idea 
ora conclusion, but merely an emotion or feeling. This is in keeping with Professor 
Ayer's contention: “ То say, * You acted wrongly when you stole that money ' does not 
state anything more than the concrete fact alleged, namely, * You stole that money *- The 
words ‘ acted wrongly ’ are equivalent to an exclamation mark: it is as if I had said * You 
stole that money > jn a peculiar tone of horror.” And doubtless the ‘ peculiar tone of horror" 
is intended at the same time to dissuade the pilferer from repeating his offence." This 
interpretation, it is argued, furnishes an entirely adequate explanation of what are miscalled 
* moral judgements ^; hence there is no need to invoke any further assumption to the effect 


1Cf, Ayer, Language, Truth and Logic, p. 107. 
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statement which is true rather than false". АШ that he can plausibly allege is that he as a 
philosopher ‘ feels horror > because ordinary men and women do not confine themselves 
to just asserting that they * feel horror’. 

'The conclusion therefore must be, not merely that the subjectivists have failed to 
prove their case, but also that from its very nature they cannot prove it. To be valid, any 
argument which tries to deny that moral and aesthetic judgements are objective must be 
equally applicable to logical judgements. If the statement “ X is wrong ? merely means 
* [ have a feeling of disapproval in regard to X, and would therefore recommend you not 
to commit X ”, then the statement * Y is untrue ” can only mean “ І have а feeling of 
disapproval in regard to Y, and would therefore recommend you not to believe Y". And 
the same sort of rejoinder can be turned against every other instance of the subjectivist 
theory of value.! 


Finally, let us not forget that, since Professor Ayer first put forward his ‘ emotive 


theory’ of ethics and aesthetics, now nearly a quarter of a century ago, he himself has 
appreciably modified his views—a change that Dr. Levi fails to notice. Ayer's present 
position is less extreme and less dogmatic. “ То say, as I once did,” he writes, “ that these 
moral judgements are merely expressive of certain feelings, feelings of approval and dis- 


approval, is an oversimplification ... If someone wishes to say that ethical statements are 
statements of fact . . . he is welcome to do so; it is simply a question of how widely or how 
loosely we want to use the word ‘ fact көз Thus, if I understand Professor Ayer aright, 
what he now wishes to do is simply (in his own phrase) “to recommend a new way о 
speaking, because [he] thinks that the о 


Id way is logically misleading or that [his] own 
proposal brings out certain points more clearly ". 


III. COGNITIVE THEORIES 
Cognitive Theories. Since the conative, the affective, and the emotive theories all 
seem to break down, we are left to assume that our ideas of value must be the result of 
some kind of cognitive experience. That need not of itself be incompatible with the view 
that value is subjective. Our ideas of colour and sound are also the results of cognitive 
experience; but many psychologists hold that these and other secondary qualities are purely 
subjective. 
Cognitive processes аге of very different types- Let us therefore begi 
the chief forms which the attempt to construct a cognitive theory of value have taken in the 
past. There are two: the rational and the intuitive. 


in by examining 


1 Rather surprisingly а few supporters of the subjectivist view have in the past extended it in 
this fashion to cover the problem of truth. ‘The best known instance of this * logical subjectivism ' 
is the doctrine commonly known as s pragmatism ^, which for a while included among its champions 
at least one eminent psychologist, William James. “ 'The theories we regard as true » so James 
maintained, “ аге the theories that have won general approval... People believe in God because 
they find it satisfactory to believe in God." And for James this was not merely a statement of 
psychological fact or an expression of his own personal feelings; it became an exhortation. In The 
Will to Believe he assures us that the only test for the truth of a proposition is whether or not a 
belief in that proposition « works satisfactorily in the widest sense of the word”. The doctrine 
was avowedly an attempt to establish a theory of truth on a foundation of scepticism ; and as such 
it is now almost universally acknowledged to have failed. I would therefore venture to contend 
that, as such an attempt does not succeed in the realm of logic, it must for the same reason fail in 
the realm of ethics and aesthetics. 

Ы Philosophical Essays (1954), рр. 238f. In recent years there has been a marked tendency for 
both sides to come closer together. Ethical judgements, it is frequently argued, are not mere 
commands or exhortations, nor are they statements of fact in the ordinary sense of that word, but 
rather statements of “ a queer sort of fact ” (to borrow a phrase from Ayer). Cf. S. E "T'aufcato 
The Place of Reason in Ethics (1950) and R. M. Hare, The Language of Morals (1952) p (for the 
view of a philosopher who starts from Moore’s assumption rather than Ё Ayer’: | i 

АЖ 3 м 5 ó rom Ayer's) А. C. Ewing 
ap. C. A. Mace, British Philosophy in the Mid-Century (1957, pp. 756). à 
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behaviour ought to conform with them "3. Nevertheless, the inescapable conclusion is (and 
If failed to perceive) that, besides premisses which do 


it is a conclusion which Hume himse 
ast one intuitive 


not contain ‘ ought’, every rational system of ethics must involve at le: 
premiss which does contain * ought ". 

2. Intuitionism. Ат intuitionist theory was developed by Shaftesbury and Hutcheson. 
** Should one who had the countenance of a gentleman ”, says my Lord Shaftesbury, “ ask, 
why I would avoid being nasty, when nobody was present? 1 might give him a slight 
answer, and say: * ”Twas because I had a nose »... And, even though I had neither nose 
nor eyes, my sense of the matter would be the same.” In short our notions of what is nice 


or nasty, beautiful or ugly, right or wrong are attributable to a kind of *taste '.? Bishop 


Butler similarly holds that the dictates of morality are directly apprehended; but he main- 
r imperative character. Accordingly, for 


tains that the analogy with taste underrates thei 
the designation * moral sense ' he prefers to substitute the term ‘ conscience '; and declares 
that “ had it power as it has manifest authority, it would absolutely govern the world "'.? 

Shaftesbury's “ home-spun philosophy » was cast into а more articulate shape by 
Frances Hutcheson. The ‘ moral sense ' he regards as part of man's equipment as а social 
being; and it is he, not Bentham, who first declared that the effect of moral action will be 
to bring about “ the greatest happiness for the greatest number " (Inquiry concerning Moral 
Good and Evil, 1726, sect. 7j; ТЕ is Hutcheson too who published the first systematic 
treatise on aesthetics (Inquiry concerning Beauty, Order, Harmony and Design, 1726: the two 
‘inquiries ’ originally formed parts of a single treatise). Beauty, he believes, like goodness, 
“із probably a simple idea which cannot be further explained ”; and just as we have a ‘sense’ 


of humour, so we have a ‘ sense ’ of beauty. It is however а © reflex sense’, by which he 


means a mode of perception which implies the activity of the primary senses of sight and 


sound. 
Hutcheson’s theory, like that of Shaftesbury, and the Cambridge Platonists, was 


developed in opposition to the prevailing vogue of ‘Hobbism’. A similar theory, in 


opposition to Hume, was subsequently elaborated, and couched in rather more scl ntific 
terms by Price, a dissenting minister and Fellow of the Royal Society, best known to 
statisticians for his two papers reporting and discussing ‘ Bayes’ theorem ^. In his work 
on ‘morals’ the problem he sets himself is to decide * whether right and wrong are real 
characters of action or only qualities of our minds ”, that is, in modern phraseology, whether 
they are objective or subjective. He finally agrees with Hutcheson in holding that moral 


ideas are “simple ideas ", and therefore objective, and he defends his conclusion on 


as a rule, is stated too broadly and accepted too uncritically. In my 
opinion the notion that one can never infer a practical injunction from factual premisses is mistaken. 
A puzzled Frenchman in a telephone kiosk was trying to ring up ап old acquaintance. * What ”, 
he asked me, “ ought I to do?" replied in my halting French: “ You desire a method of audible 
communication with your friend from this kiosk. In a London kiosk the method of audible 
communication is to press button A. 'Therefore, press button А”. By the rules of traditional 
logic my conclusion was a hopeless zton-sequitur. "То make the syllogism valid it should be changed 
to ‘therefore you desire to press button А”. But obviously he didn't; else I should not have 
needed to tell him to do just that, If however we substitute a more general logic of relations for 
the old syllogistic logic of subject-and-predicate, the deductive inference becomes perfectly valid, 


1'This generalization, 


2 Characteristicks of Men and Manners (1711), pt. I, sect. iv. The author, the third Earl 
was the grandson of the more celebrated (or more notorious) politician of Charles II's regno 
Dryden's * bloody bold Achitophel ›; and the ancestor of the seventh Earl, who is commemorated 


by the statue of Eros in Piccadilly Circus. Locke, the friend of his grandfather, had b: i 
His high flown sentiments and high falutin style are parodied by Berkeley fa rkumd P 


3 Analogy of Religion, Natural and Revealed with the Course and Constituti Е 
(1733). Тһе famous quotation is from Sermon II. onstitution of the World 
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that have been carried out have been limited to the collection of behaviouristic data, in the 
shape of preferential comparisons Or rankings. 

Over a long period of years, and with the help of several co-workers, I have myself 
endeavoured to collect introspective reports bearing on the foregoing issues from a wide 
and representative sample of persons, amounting by now to just over 200 men and women 


for most of the relevant questions. A synopsis of the results so far obtained is appended 


in a table at the end of this paper (рр. 103-4). The general method and the principal 
conclusions may be briefly summarized here. 

I have found it instructive to divide my total sample into two main groups: first of all, 
a group which rcally represents only a very small selection of the total population (roughly 
about 4 per cent); they are all highly educated, and may conceivably be influenced by their 
specialized knowledge or theories; these I shall call the * sophisticated’ or * S-group ': 
and secondly all the others; these I shall refer to as the * O-group ’, i.e; * ordinary ' persons. 
The classification was always made before the experimental results were obtained. 

(1) I begin by showing my subject a couple of plain rectangular cards—one about the 
size of a visiting card (8 X 5 cm.), the other that of a postcard (13x8 cm.) And I ask (i) 
“ Which is the larger?" (ii) * How do you know?" (0) “ Do you think the difference 
is there independently of your noticing it? Would it still exist if no one were 1n the room, 
or if all living creatures Were wiped out?’ (iv) “ Does the difference imply а difference 
in some specific quality or characteristic possessed by the two objects, and if so what? к 
(у) “ Does this underlying characteristic also exist independently of your noticing it? 
'The actual wording may be varied according to the vocabulary and intelligence of the 
subject I am questioning. The philosophical reader will note that questions 1V and v 
relate to what Johnson has taught us to call the ‘ determinable ’ (Logic, Pt. I, chap. xi)— 
in this case size; whereas question iii relates to what he would call the * determinates —їе. 
the particular sizes of the two cards: and similarly in the questions that follow. 

(i) Everyone without exception indicates that the card measuring 13 х 8 cm. is the 
larger. (ii) Most say that they “ see » the difference; some that the cards ** ook different Ms 
among the S-group several declare that they first © compare the two”. At every level of 
intelligence there are а few who suspect some recondite trap, and instead of answering the 
second question directly, start talking round the subject. Quite a number proceed to 
demonstrate the difference by superimposing the smaller card on top of the larger; and I 
then ask, “ What made you say that was the larger, before you moved them?” At this 
stage the main object of the discussion is merely to drive home that what is really wanted 
is a plain introspective report of first-hand experience (including thoughts and feelings as 
(iii) Nearly all in the O-group maintain that the difference exists 
independently of the observer; in the S-group а few start arguing to the effect that “ We 
don't even know that the cards exist when no one is there to see them » (iv) The majority 
spontaneously say that the difference is a difference in “ size ", though sometimes the 


answer is delayed by a certain amount of arguing Or reflection to discover what the question 


means. Many in the S-group use the word “area”. (v) Finally, practically everyone 
agrees that the size of the cards exists independently of observation, though a few in the 
S-group add—* providing one assumes that the cards themselves have an objective 
existence ” (or words to that effect!). 

(2) I then show the subject two cards of similar size—one а coloured reproduction of 
the face of the angel in the London version of the Virgin of the Rocks, the other a coloured 
and rather vulgar postcard of an ill-drawn and intentionally repulsive female face. With 
these I ask first (i) what difference the subject notices. Sooner or later nearly all say 
that the former is “ more beautiful ” or the latter “uglier”. (The experiment is similar 
to the test of ' Comparing Faces' which Binet assigned to Age VI and Terman and 


well as perceptions). 


1In what follows, to avoid constant repetition, I shall assume that the reader suppli i 
qualification for himself. j pplies this 
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Oddly enough, the number of those who give affirmative answers to the question about 
independent existence is larger when it relates to differences in aesthetic value than when 
it relates to beauty in a single case (e.g., that of the flowers). 

(3) Turning from aesthetic values to ethical, I proceed in much the same fashion. 
I begin with a comparison of two contrasted situations, and take a modernized version of 
the story of the ‘Good Samaritan’. “ Tiny Tim, who is blind, falls while walking down 
a narrow lane, and breaks his leg; Smith kicks him out of his way and walks on; Jones 
binds up his wounds, hails a taxi, takes him to hospital, and calls the next day with flowers 
to see how he is getting on. Which of the two actions is better? Why do you say so? 
If someone gave the opposite answer, would that in your view be an untrue statement? 
Have you any special feelings or emotions in regard to their conduct, and.how far do these 
furnish the grounds for your judgement? Would one action still be better than the other 
if neither you nor anyone else knew about the incident—e.g., in a hundred years' time when 
all concerned were dead?" ‘There is no need to discuss the answers in detail. ‘The majority 
say that they immediately recognize, without stopping to think, that Jones's is better than 
Smith's and that if anyone gave the opposite answer, it would be “ obviously untrue 278 
Many say they would also feel angry or indignant at Smith's action, but none says that this 
is the main reason for his judgement. In reply to the last question, a few of the more 
sophisticated say that Tim's pain would be increased by Smith's action and his comfort 
and happiness increased by Jones's, and consider this to be the sole ground for holding that 
Jones's action is better than Smith's: hence, they argue, when the whole incident is a thing 


of the past the question becomes meaningless, unless it is taken as an imaginary illustration 
or parable to guide behaviour should a similar situation arise now. But this, like most of 
thought. 


the attempts at rationalization, nearly always sounds like an after 
(6) Next, I ask them to consider the following situation. “ Robinson Crusoe is the 
sole survivor of a nuclear war, and is himself slowly dying in agony.! How does he face 
his situation? (a) He is full of self-pity, cursing those who were responsible, and trying 
in vain to end his life. (b) He bears it in stolid silence, forgiving and excusing his enemies. 
Neither mode of behaviour can lessen his pain or alter his situation. Do you consider 
either of these attitudes better than the other, or is there nothing to choose between them? 
What makes you say so? What would you say if anyone tried to maintain the contrary? ” 
Here the vast majority reply, with little or no hesitation, that the stoical attitude is the better, 
and that, if anyone maintained the contrary, he would be mistaken. All of them find 
considerable difficulty in explaining why they come to this conclusion. The commonest 
replies are to the effect that “ patience or courage is finer than cowardice ” and (particularly 
among the O-group) “ everyone admires a hero” or “1 personally despise a coward ”: 
i.e., they explain their decision in terms of general or personal feelings. А number go on to 
suggest excuses for the coward—e.g., “ the way he's probably been brought ир”. 


(7) When investigating juvenile delinquency it seemed desirable to undertake a study of 
what are sometimes called * negative values’ or ‘ anti-values ^, i.e., of judgements about 
what is evil or wrong in addition to judgements about what is good or right. So far as our 
present discussion is concerned, the chief point of interest lies, not in the problem of evil 
in itself, but simply in the mode in which evil objects or actions are apprehended and in the 
assignment of objectivity or subjectivity. Here therefore I need refer to only a single set 
of answers. Amongst other questions I ask my subjects to picture one or two incidents 
involving the deliberate infliction of unmerited pain or suffering, e.g., a school bully who 


1 With the S-group the example I usually chose was that described by Hemi in hi 
cal : ally 5 y mingway in hi: 
known story The Snows of Kilimanjaro. БНАУ 
? Cf, The Young Delinquent, p. 405 and refs. It was a little surprising to find that, among my 
delinquent subjects, even the habitual bullies and sadists nearly always replied, without mede 
(and in most instances, it seemed, with perfect sincerity), that the infliction of pain was wrong, 
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persons who claim to have had such experiences almost always ascribe to them (or to the 


objects so experienced) the highest value of all. 

Quite unexpectedly, this turned out to be by far the richest of all the fields of inquiry 
to which these * axiological studies’ have led. Неге only the briefest summary is possible. 
"Taken as they stand, the figures obtained indicate that experiences of this type are much 
more frequent than is generally supposed. At first sight they would seem to be commoner 
among the S-group than among the O-group; but that may be due partly to the fact that 
persons in the O-group more rarely find themselves in situations that are apt to trigger 
off such experiences, partly to their inability to recognize or put their experiences into 


ations usually mentioned, e.g., * the pyramid 


1 This is intelligible when we note the type of situ: 
* on first entering St. Peter's', ‘ the first 


of Gizeh’, ' the Victoria Falls ^, * a volcano in eruption ', 

sight of the Himalayan peaks’, “а thunderstorm at sea’, “sunrise in the Alps’, ‘ the Holy Places’ 
(in Palestine), ‘the last movement of the C Minor symphony = * the; Liebestod in Tristan ч 
© Prometheus's prophetic speech at the end of Act I' (the reference was to the lines beginning 
“Remit the anguish of that lighted stare › in Shelley’s Prometheus Unbound) The bookish types 
refer to experiences while reading certain passages in Wordsworth, De Quincey, Sir Thomas 
Browne, or the Bible (usually Job, Isaiah, or Ezekiel). In the © ordinary ' group the situations 
mentioned were of a more ordinary kind— a starlight night ^, “a glorious sunset’, “а rainbow ы 
“the silence on the top of a mountain ’, ‘ waves breaking over а rocky coast’, (in each case the time 
and place being specified or named), caves, glades in the wood, eerie places such as churchyards 
or ruins on a dark night or by moonlight, being lost or alone, funerals, deaths and rooms, houses 
or places associated with death, religious services, being in love, being one of an excited crowd, 


and (with older men) various war-time situations. 4 
One point emerged which is overlooked in studies of mystical experiences based on literary 
sources. Many of my subjects, particularly those in the O-group, reported a kind of ‘ fellowship- 
mysticism’, quite distinct from the more usual ‘ nature mysticism” or * soul mysticism’, whic! 
usually arise in solitude. The clearest accounts came from the Welsh; the experiences described 
occurred, not only during religious meetings (particularly those of a revivalist type), put also on 


more ordinary occasions, such as community-singing and even discussion-parties. 
A small proportion in both groups (chiefly women) related experiences ostensibly of an ‘ extra- 
sensory ' type, often described in phrases borrowed from some theosophical or spiritualistic creed. 
This commonly made it difficult to distinguish between the actual nature of the experience and the 
interpretations placed upon it. Most of these I consequently excluded. One report is worth 
noting for its bearing on the connection between two types mentioned above. A solitary student, 
who, like Richard Jefferies on the hill top, had often experienced a kind of semi-mystical “ com- 
munion with Nature ", heard a voice saying: * Love not Nature, love your neighbour ”, and 
changed to the more social type: (as an audile, he believed the voice was simply auditory imagery 
provoked by his own subconscious misgivings hitherto repressed). None of those I questioned 
had been the subject of a “ mystical conversion ’ of the type described by William James (Varieties 
of Religious Experience, рр. 189ғ.). The nearest instances were the reports of three or four self- 
confessed sceptics who recorded an experience like those so vividly described by Browning’s 


intellectual cynic: “ Тизе when we're safest there's a sunset touch, a fancy from a flower bell, 


someone's death . . ." (Bishop Blougram's Apology)- 

Nor had any of the members in my groups taken any of the drugs (mescalin or the like) 
now so often used experimentally to produce quasi-ecstatic states. While under gas at the dentist’s, 
one had experienced something like the “ rapturous sense of a reconciliation of self and other, of 
good and evil, followed by a revulsion of mood to horror ”, which William James tells us he felt 
ions of nitrous oxide. Another, while taking regular doses of morphia, had (as he 


during inhalati 
put it) “ been wafted off to a delicious Never-never-land » apparently a sort of Lotus-eaters ' 


paradise—which, he maintained, had a “ genuine reality or value of its own ”, and was “ not as 
illusory as you might suppose a, 

When psychoanalysed (in the way one would psychoanalyse an ordinary nocturnal dream) 
the contents showed a close connection with the individual’s waking fantasies and daydreams and 
with his suppressed emotional interests or conflicts. Thus the drug seemed to release ает tian 
to produce the content of the experience. And it was equally clear that suggestion played an appr: 

ing both the actual details and what I suspected were ‘ secondary m 
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The reader familiar with previous discussions of this and allied problems will notice 
that to some extent the points in the foregoing empirical list correspond with the specific 
characteristics included in Bradley's “ four main features of experiences of the sublime ° 
and with those mentioned by Rudolf Otto as the distinguishing marks of what he calls 
r details many of the accounts—and not only those 
which could fairly be taken as referring to mystical states—agree with the various reports 
analysed by Professor Stace and Miss Laski in their recent studies of mysticism and 
ecstasy.| I may add that, among the persons in my O-group who recorded experiences 


of the type I have tried to describe, the majority seem to have felt that they were (as one 


of them puts it) “ discovering something about reality > or at least about a part ofit. Of 
the persons in the S-group just over half say 50.2 Yet even the few who consider such 
experiences to be essentially * subjective nearly always insist that they have a ' value XS 

General Conclusions. lusions seem to stand out: 


From all these various results two conc 
first, the vast majority of those whom I questioned regard both aesthetic and ethical judge- 
ments as assertions of fact; value and differences in value they plainly think of as things 
existing independently of human feelings or human recognition and in that sense as 
genuinely ‘ objective '; secondly, most of them also maintain that their judgements are 
based on a direct apprehension of the valuable qualities and of the different degrees in 
which they are manifested. However, the mere discovery that a majority of persons ina 
le hold that something or other is directly perceived and 
must therefore be an authentic quality of the external object, cannot of itself form con- 
clusive proof that their interpretation is actually true: again and again in the past things 
that seemed self-evident have turned out on closer scrutiny to be undoubtedly false. 
Nevertheless, when the results of an experimental inquiry, as well as the general voice of 
common sense in almost every age and community, agree in supporting the objectivity of 
value, we are clearly faced with a strong presumption in favour of that conclusion; and 
the onus confutandi is thrown squarely on the shoulders of those critics who expect us to 


abandon an interpretation that appears so plausible. 


e 3 й d 
the sense of the numinous’. In thei: 


random or representative samp) 


V. OBJECTIONS AND REPLIES 
What objections then are left to such a theory? Dr. Levi has told us 
that are commonly considered fatal: first, the frequent disagreement between individuals 
in specific cases, and secondly, the fact that the aesthetic quality of an object is itself 
dependent on other qualities that are acknowledged to be merely secondary and subjective— 
the beauty of a picture on the colour, and of a piece of music on the sounds: and similarly 


with ethical values ”. 


“ there are two 


Nevertheless, we find the same doctrine turning up in 


paratively late example, 


l 
with states of intoxication or ecstatic love. 
Byron, to take only a com] 


the Western mystics and our own lyrical poets. 
frequently refers to a transient sense of union: 
Are not the mountains, Waves, and winds a part of me 


And of my soul, and I of them ? 


1 A. C. Bradley, Oxford Lectures on Poetry (1909), R. Otto, 
Mysticism and Philosophy (1961), Marghanita Laski, Ecstasy (1961). 
F. L. Lucas, Literature and Psychology (1951): see especially the chapter on * Values 5 

? We might, I fancy, fairly apply to the experiences reported by the members of my own groups 
what Professor Price says of the mystical experiences reviewed by Professor Stace; “if we think 
them ‘ subjective > we have to admit that their subjectivity resembles the subjectivity of perceptual 
illusions or hallucinations, not the subjectivity of emotional states ? (though, of course, latent 
emotional factors might be largely responsible either for their nature or even for their occurrence): 


cf. also 'T'houless's remarks about the experiences of contemplative mystics in his Introduction to 


the Psychology of Religion, PP- 2264. 
3 For brevity 1 have employed these semi-technical terms to summarize the gist of the replies; 
; 


it is hardly necessary to quote them verbatim. 


Das Heilige (1917), W. T. Stace, 
I am also much indebted to 
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a т а sen iie ыч. would feel НИЕ he was lacking in originality if he 
Vi n, жасты» ke : ра he a of t ae preceding generation. Moreover, 
Күн к шкен с ы ж ү а ого apses; € like the fairy queen, fall into 
Seibert hr ded а " ad. erely in дш a string of isolated instances, some perhaps 
gned to sound paradoxical and pungent, can prove little or nothing. 

The serious investigator must therefore beware of the common temptation to magnify 
the importance and the frequency of exceptional deviations, while ignoring the numerous 
humdrum examples of general agreement. His business is to take a large and representative 
sample of the total population, and check the hasty pronouncements of the impressionists 
and the iconoclasts by an impartial statistical comparison. 

, Let us therefore turn once again to the results of actual rescarch. In collaboration 
with Miss Margaret Bulley, Dr. Dewar, and a number of art teachers and expert critics, 
I have presented reproductions of a wide variety of pictures, and photographs of buildings, 
statues, household objects, and natural scenery to а large group of persons so sclected as 
to represent, in due proportion, all sections of the population— experts and specialists ’, 
as well as ‘ the man-in-the-street ?. Often the Royal Academician would warn us in 
advance that his order would completely reverse that of the modernist; and both were 
convinced that they would disagree with the judgements of the ordinary man or woman. 
Yet, surprisingly enough, when actual rankings Were obtained, the correlations were all 
positive; and the averages in the various inquiries never fell below 0-70 and sometimes rose 
to over 0:85. The Academician might place a winter scene by Breughel 6th or 7th ina 
series of 60, and Klee’s Image d'hiver 15th or 16th; the modernist might invert the order. 
But each would rank both of them far above the frosted landscape of a cheap Christmas 
card or the pin-up portrait of a popular film star; and, save for a few characteristic excep- 
tions, even the most uncultured members in our group preserved the same relative 
distinctions. In similar experiments on the appreciation of music and poetry the correlations 
were again invariably positive, though not quite so high (0-60 to 0:75). "Thus in all our 
tests the minor differences between individuals were entirely swamped by the general 
agreement.t ‘These results plainly corroborate the view expressed by Burke at the outset 
of his Inquiry. “ It is probable ”, he writes, “ that the standard both of reason and of taste 
is much the same in all human creatures - . + And, indeed, one may observe that there is 
rather less difference upon matters of taste than upon most of those which depend on naked 


reason: men are far better agreed on the excellence of a description in Virgil than on the 


truth or falsehood of a theory of Aristotle.”? 
In the case of moral judgements it is the differences in standard between different 
countries, different epochs, and different civilizations which have supplied the chief ground 
for the ethical sceptic rather than the differences between individuals living within the same 
community. 'lhe oldest of historians relates that Darius, King of Persia, asked certain 
Greeks how big a bribe they would take to eat their dead parents. “ Not for your kingdom”, 


1 For a fuller account of methods and results the reader may turn to the summary given in 
dy of Beauty (1962, рр: 146f.) and the references there cited. I may 


Valentine's Experimental Stu 
add that more recently Dr. Aydin Cancardas, using the same set of reproductions, has secured 
tural backgrounds, and still finds 


rankings from persons of different nationality and different си 
comparatively high correlations. 

2 Op. cit., Introduction: On Taste ^. Burke rightly indicates the two main causes of such 
individual differences as are observable. First of all, individuals differ by nature in their sensitivity 
to beauty, just as they differ in all their other perceptual capacities; and, since the objects or situa- 
tions which occasion judgements of beauty are far more complex than those in which we are called 
upon to make judgements about size, warmth, or weight, the variations are wider, and the capacity 
for discrimination needs more preliminary exercise. ‘The second cause arises out of the sido 
differences in intellectual equipment opportunities for experience i $ В 

, р ‚ and interest in the subject- 


matter concerned. 
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powerful ", observes Herodotus, “ is tradition and custom. А And his view DÀ — 22 
many modern moralists. “ There is”, says Canon Rashdall, ** hardly a sin or vice 2 


: А қ ked on as 
to our own notions which has not, in some circumstance or at some date, been looked 
a moral or religious duty " (The Theory of Good and Evil, p. 17). 


“ Half the crimes of Clapham are chaste in Khatmandu.” 


ans 

But these and similar generalizations, though reiterated time after time, are by no p 

borne out by first-hand studies of the actual facts. If we turn to any uM. ae 

impartial survey—that of Westermarck, for example, who can hardly be suspecte 2s heen 
in favour of an objective theory—we learn that “all the major virtues have 


: A м tin 
acknowledged and practised by every people at every time, imperfectly to be sure, bu 
Some degree beyond all doubt 


' (The Origin and Development of Moral Ideas, 1917). ge 
tedly there has been a vast if somewhat vacillating progress since man first emerged P 
barbarism,! with countless set-backs and reversals; but that holds true in almost ev di 
other domain. However, even if people varied as widely as is claimed, this would ine 
Prove the conclusion. It would merely demonstrate that men's ethical judgements p 
standards of conduct are nearly always determined, to a greater or a lesser degree, 
non-ethical considerations—parti 


: 3 ing in the 
cularly by the views and conventions prevailing 1n 

society or in the group in which t 

and their standards of reaso 


hey have been reared, just as their intellectual judgement 

ning are apt to be affected by irrational and поп-їпеПес 

influences, partly personal, partly social. Almost invariably the situations which call fo 

а considered moral judgement are highly complex, and a certain degree of innate intelligence 

educational training, and moral discipline is needed to carry out the requisite preliminary 
analysis and to overcome personal prejudice. 


"ES А ons 
‹ iminal—and (b) of imaginary pen 

T NC: uch actions, and asked the examinee to rank them in order of „Бе 
ness ' or ‘ wickedness (using whatever terms seem 
tested). Тһе tests wer Бе and repre. 
-delinquent. As before, 


he argument fro 
plainly to fall to the ground. 


А 1 ilts, 
sentative samples of children and adu ing 
the correlations were all positive, Me 
m individual differences therefore 56 


55 
rogre 
5 Support, tells us that “ moral Pera 
ау are based, not on the ; 


song, soci 
2 F s, S 
tween different tribes, nations, not 


п by 


classes, 
ethical 
the evo! 
but the enemy of ethics, straints on the struggle for existenc ure/- 
men in Society, the ethical process is in Opposition to the cosmic process ” (Romanes Lect 
And Darwin orical language, repe; 


Stresses the same contrast. айат 
linquent, рр. 405f. for ences to 1 
лее 5 P > these and other tests, and for references 10" on 
RM. ve тре complains that, їп discussing the treatment of delinquent pr I 
reimpose the “ o i e Victori i i The : 
apparently regni КОР 2224 utdated ethica] code of the Victorian moralists ”, which, 
code rathe 


> lega 
à ity to the “he 
her than to any parti But my concern was with conformity de 
final arbiter of morals for the 20th 


3 as 
I should be the last to set up Mrs. Graney ^ ed 
elsewhere, © goodness > like bean ШУ youngster, No code is sacrosanct. As I ha The 


i ions- 
»1$ not a matter of cut-and-dried rules and regulation 
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a i eus dr of ne Qualities. The second of the two arguments that 
Eee ae Е ‹ р ish the objectivity of value appears most frequently in popular 
Sd аай : a "d value, b re with the necessary modifications it 15 occasionally 
m d m ne anal ysis of ethica judgements as well. The appreciation of a picture , 
" . epends essentially on the pattern and harmonies of the colours; the apprecia- 
tion of a piece of music on the pattern and harmonies of the sounds; and, since colours 
and sounds are wholly subjective—mental contents rather than attributes of objects, it 
follows that their beauty must also be subjective." Beauty in fact “ is altogether in the eye 
of the beholder ".! 
This is just a modernized version of the old strip tease performance, whereby all the 
perceptible qualities of the concrete object are pecled off one by one until we are left with 
nothing but a bare skeleton of spatial or numerical properties. But as à refutation of the 
realist position the argument is far from conclusive. ‘To begin with, many of those who 
hold that beauty is objective, G. E. Moore for example, also hold that so-called * secondary 
qualities’ are objective: after all there is no empirical evidence to prove that a material 
object, which the physicist would treat as consisting essentially of * primary qualities ’ (1.6. 
those that lend themselves to measurement and mathematical arguments), cannot likewise 
have the secondary qualities attributed to it by the naive realist? But secondly, even 
if the surfaces of objects possess no actual colour, and even if the air contains no actual 
sounds, the physical stimuli have attributes whose differences and variations run almost 
exactly parallel with the differences and variations in the colours and sounds which human 
beings perceive. In music much of the theory of melody, harmony, rhythm, and key- 
relations, and of the consonance and dissonance of chords, has in fact been based on this 
correspondence. And similar theories have been advanced by painters and art-critics 
ur their endeavours to interpret the traditional notions of the * harmony of colours 5 of 
mixed’ and ‘pure’ tints, and the like. Dr. Gregson, however, 25 we have seen, connects 


our impressions of aesthetic * value’ not directly with the colours ОГ sounds themselves, 
but with the ‘ hedonic tone’ de them’. Such 


‹ which is found * on introspection to perva 
a‘ hedonic tone ’, I readily admit, must be * subjective ' (in Dr. Gregson's sense of the word) 
—as ‘ subjective ' as the ' positive hedonic tone ' we experience in the odour of a rose or the 
flavour of a vintage port, or the * negative hedonic tone’ of a sting from а nettle or a burn 
from a red-hot poker—which even the most naive of realists would not ascribe to the material 
objects. But I doubt whether mere sensory pleasure js an essential element in beauty 8$ 
Such. Dr. Gregson tells us that it “ indicates that valuing is taking place et If so 1 
Should regard the * values ’ thus attested as instrumental rather than as genuinely intrinsic. 
Beauty depends not so much on the qualitative characteristics of the object as on i 5 relational 
Properties—on what Clive Bell in an oft-quoted phrase called ‘ significant form’, i.e.on its 
F t yet * » but ‘Be’: ‘Ве ye therefore 
her “По not’ nor yet Бе руа, VIL 3 5; Metaph., IV, 
it approximates to an ideal 


es to human bejngs as to all else. In the long 
ot to condition him to a set of 


only absolute commandment says neit! 
е (rére) '—or, аз Aristotle puts, 17 аретћ ё 

, 3). The principle that “a thing is ' воой’ 
and perfectly efficient specimen of its kind " applies t 
run therefore to rcform а delinquent is to re-form his character, n' 


Conventional rules 3 Н 

* The je usual form of this familiar dictum (without a ee Lor ue 
not A / ret Hungerford s novel г =й 
from Hume, as Dr. Levi supposes, but from Margare ШААН M RUM doubtless is to the earlier 


а best seller in i ivi s a quotation 
r in its day. It is there given à q t ; h 3 D с 
remark, worded as Нате given it in the text, which is to be found in Lew Wallace’s Prince of 


India (1867, ІП, vi, p. 79) 

2 М КОКС, 3 > this Journal, XV, РР. 190 f. 

IRE. SUE UN ТЕ 

melody in the Adagio, 1 doubt if any ' hedonic tone ' attaches 10 the soun дз гу oar violin, and 

yet I enjoy the music almost as much as if I were listening to it at the Festival Hall. On the other 

hand, if I heard it broadcast by ап ill-tuned receiver, the whole thing would be ruined, as surely 
himself. would be ruined if painted with a dirty box of paints. 


аз a water-colour sketch БУ ‘Turner 
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В е hear 50 
structural properties as directly perceived. It is chiefly for үне [ow 5 bees 
much, in the experimental studies referred to by Professor Valentine an f 5. » << golden 
about such characteristics as * symmetry’, ‘balance’, or ‘ due ргорогпе itis value” 
sections ’, and the like.? If, therefore, as some have held, we could define ^en vail value 
in terms of certain specifiable relational properties, there would be no need to "ical value 
as an irreducible concept. And a similar interpretation might be found aah 2 momen? 
—possibly along the lines of the earlier rationalists, Let us therefore consider for 2 
what evidence there is in support of such a view. 


2 d eive when they 
The Objectivity of Relational Properties. Asked what exactly do they perceive when © 
see an object that they recog; 


replie 
nize as beautiful, a number of persons in my S-group ^" 
with some such phrase as ‘ harmony ’, * variety organized in unity’, or its eq revions 
It is a notion which, as most of them agree, they have probably picked up fremit а fairly 
discussions or from books. And indeed both the theory and the phrases have nists to 
long history behind them. They go back through Plato and the nes ratios 
Pythagoras and his famous doctrine of * attunement '.? The principle that simp 


Of.) 
rer 
ary 


ctermine 


" 3 
1 Clive Bell, Art (1914). Roger Fry in his ‘ Essay in Aesthetics ’ (Vision and Design, PP 
describes * true beauty ” as consisting in “ 
manifestations as “ Supersensual". Sucha 
detachment from our usual interest i; sive most 
Practical utility, In ordinary life our work-a-day needs are so insistent that we аррегсе!/ “ 
things merely as ai i mfort: the rarer flashes of aesthetic vision геу Е owns 
essential characteristics of the thi it is i ssing a value of ed for 
“it is only when an object exists in Ls 6 гез565 
that we really look at it (or listen to it). It ue 10007@ 
which we never realize As Croce neatly puts it, “il P 


‚ and so as poss 


informative studies, 1 


к Design (191 
final conclusion is that “ Theory of Desig 


which it displays ”, 
suggest a method of 
of thi 


One would have exper unifying 
ex 1 aricty divided by the number 

ganize the whole Pattern. Birkoff carried out nO C^ ion 
ula; but at тау suggestion + 


investigato 
by the f. l Dr. Eysenck undertook an inves vide 
5 де formula were 5 references given bY ? 
sample of judges: he found that * "s correlated with the preferences g 


h actual expressi is relati s Nonse? 
er may refer to E 


for d » Univ. London | n 
| whi himself discover ic^ 

i a imse. ji 

by String: ose 1 agoras n пет! 


edel ii 
ne another in simple 


орог” 4, 
-©.). The application of analogous РОР yy, 1 


1 "m 
due to Vitruvius (De Architecture, eV oravit 
ih puzzling we’ may, have relied on lost Greek texts dealing with the subject. ollowe ian 
building tae ра ЖЕ maintains that the Proportions of the human figure ought to а Vitus 
gure °—а owe nae ted in terms of the cosmology of Plato’s Timaeus the famou 785; 52 4 
and others) р "p Set in a square and a circle (familiar from the drawings of Leona a 
it macrocosm, and Chris fan mbol of the * mathe 


n 
icroco9" ced 

са matical sympathy ° between the mic! кесір! 

istian churches of the Renai 

Ч arms, 
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sh " Б 

шуна — ем parts is a canon that regulates not only Renaissance architecture 

om emn vs НЕЧ style of much Renaissance painting, sculpture, and music. It starts, 

d eee | y ршн theory, with Alberti. His guiding maxim was that a true work of 
be so designed “ ut sit pulchritudo quidem certa cum ratione concinnitas univer- 


sarum parti ine : i i i iminui i i 
partium in co cuius sint: ita ut addi, aut diminui, aut immutari possit nihil, quam 
à solamente 


эн ace eg »1 Ghiberti puts it in a single phrase: “ la proportionalità 
iem m Bie ine ". Music, it was said, is “ geometry translated into sound: architecture is 
н ranslated into geometry ”: both are reflections of the harmonic proportions which 
give order to the Cosmos. 
From harmony, from heavenly harmony 
This universal frame began. .- 
The diapason closing full in man. 
na iia nearly two centuries this rationalized method of composition grew too mechanical, 
peer in pall. It was, however, 1n England that the Renaissance conception of beauty 
е у received what some have declared to be its death blow. Newtons theory of 
M. k ion undermined the celestial scheme on which Kepler has based his Harmonice 
Mundi (1619); and the materialism and scepticism of Hobbes, Hume, and the later empiri- 
cists shattered the whole ? Jeoplatonic cosmology: Hogarth was merely voicing the altered 
кай of his day when, іп his Analysis of Beauty, he satirized “ the strange notion that, 
t ael certain uniform divisions upon one string produce harmony to the ear, similar 
т in form would in like manner delight the eye өз And yet the basic elements in 
ancient doctrine have since shown astonishing signs of life; and, as Wittkower points 


о і А 2 : 
ut, it has once again begun to engage the attention of contemporary architects, and has 
inting) We may 


exerci Р з а 
ercised а manifest influence on the devotees of cubism and abstract раш 


Mi 1 De Re Aedificatoria, 1485, Bk. VI, c. ii. Alberti's theory hada profound influence on Bramante, 
ichael Angelo, and above all on a young sculptor named Andrea di Pietro, nicknamed * Palladio ° 
trical 


= name of the angel in Trissino’s poem who explains the divine significance of geome 
proportions); and thus we arrive at the socalled 


Palladian style. 
th * Analysis of Beauty, 1753, рр. 76, 131). Humea few years later maintained, as We have seen, 
n at “ beauty is not a quality in things themselves . » - To reduce every expression to geometrical 
ruth and exactness would be most contrary to the laws of criticism, because it produces work 


which 

= by universal experience been found the most insipid " (Of the Standard of Taste, 1757). Simi- 

red Burke, writing in the same year, erable length that beauty ** has anything to 
о with calculation and geometry » and made sesquipedalian fun 


denied at consid 
i of the Vitruvian figure and the 
forced analogy between the proportions of the human body and the proper proportions of a 


building ” (Inquiry, Pt. III, sect. ii, iii, and iv). 
3 Architectural Principles in the Age of Humanism (1952). Mr. Whittaker is mistaken both 
golden section to “ Roman and Renaissance 


When he quotes me as attributing Fechner's theory ofthe 5 S: 
hitect would take seriously 


architects ”, and when he assures us that 1 T k A 
these exploded speculations of the founder of experimental aesthetics so-called ”. It is true that, 
ee away in a footnote to my paper on to the eee Ed 
itruvius and Palladio (this Journal, XIII, p- 7)- Ц ККА 

in accordance with the Pythagorean theory the proportions which they 

ple whole numbers: the only incommensurable ratio they allowed was 
the Pythagorean ratio of the "ide of a square to i тыш: the time when (as Mr. Whittaker 
declares) “ the experimental studies о ychologists were rebutting the alleged 
use of the Fechnerian golden section in а ;busier was starting to base his own designs on 
that very principle. His celebrated * modulor ' is а * measuring tool derived from the human body 
and from n ation: an with arm upraised provides . - + three intervals which give rise toa 
сараас Eon АР е Corbusier, The Modulor: А Най 


series of golden sections called the Fibonacci series , ӘБЕН 
Measure to Human Scale applicable to Architecture, 1954, p. 55: the Fibonacci series are the numbers 
1,2,3,5, 8, 13, etc where ea i of the last two, and the ratios of each pair progressively 
, » ud 1 i i i i 
pate МА M he gold . Fibonacci, ie, Leonardo of Pisa, is best known as 
introduction of the Hindu-Arabic notation: his 


the mathematician chiefly responsi 


S.P. 
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levertheless 
E “nec. Neverth 
геп a sufficient condition for its emergence 5 ee o 
ble sense, latent organization or order is at leas 
condition. Now in its most obvi 


a ed 
дуз be express 
ary forms order can alw 5 e pec nost 
i ion; en eve: simplest à п 
mathematically at any rate to a first approximation; and then even the р 
> 


isticate 
re sophistica 
a e. ‘To the more sop А Е. 
to grasp its general nature. "Го t squation will seem 
© summed up in a mathematical equa "been 
expresses it, ‘ insipid and оаа 
nderlies all forms ma is uie and, in 
"aiti discovery, а 
i ethi already there awaiting 
the spectator invents, but som у 


Ibelieve that, in the broadest possi 


ғ critics have 
This brings us to the main complaint пеон namely 
umptions that I have from time to time = lace it must 
hat I objectify the subjective. But in the firs oan an the 
the plausibility of the Subjectivists’ argument argument the 
* objective ° (cf. p. 65). In the premiss of their Ss the 
Synonym for ‘ subjective sistent E 
unrcal, and therefore non-c Ж infer 
"іп the former sense, we earns 
committing a flagrant x 
Negative value? such as pain. we cou 
our critics (рр. 48f. above), chemic4 
dependent on certain physico- n that 
ЭЕ ТЕ ie therefore ‹ 


ed to carry the further im 
just because * value’ 


Sense “ not Objective ". 
infer from this 
Processes ”, 


must be non. 


-existent, and s 
However, Id 


ualit¥ 
”, it would Seem that pain as a mental qua", 
О cannot Possibly 

о istian Scientists... 
to which hi 
Processes, 
Processes, 'ТҺ f pain is after al] 
the most thorough-goj 

it lasts, the 


mica 
y ico-chem! 
Pain is dependent on p 
mainder to physic 


ven 
: Е »alities. 
tin is | © most irrepressible of realit 
Jectivist, when racked 


ng 
so 10 
by toothache, must own that, 
in undoubtedly exists, 

to 
discussion of the series which now bears his name occurs 
the multiplication of rabbits: Lih 


Jating 
: i , oddly enough, in a problem ге ook* 
er Abaci, 1202, А. D. 283f, 


ds 882^ р 
Completely extinct in other sou: ША 
ррозе is demonstrated by the fi i Passage from a EAT scien ag 
i ПО more creates Бейит tban a en m in 
nd reveals beauty... т; might be described а ifest 1056 he- 
€ has no need to formulate the law. Since it exists, it must mani sof po 
Some kind of pattern andi “егп can be expressed in terms Of, ( 
mathematical world is deli 44). y 
€ of Beauty, 1959; Penguin edition, 1962 Pp. 31f. and figure 3, p. а antit det 
add that, were a Mani base my dualism, not on the ol n disor £j 
» Dut on the wide; contrast onal, purpos 
domness) anq order (of which the type is rational, 


yy" 
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Nd г pow pal oe who have tried to see and understand ‘ reality as a whole ' no 
nes oh а p к so baffling as the presence of evil as an actual ingredient in the universe ; 
og caer! evi B so insistent and intrusive as pain. How eagerly they would jump at 
ы Жыры ы ныг ution, were it only tenable. And yet, as each of us knows to his cost, 
ds nn clare that pain is purely subjective does not, like some simple anodyne, abolish 

But if so, an argument that holds of negative forms of value must surely hold equally 


of positive 7 ; 
positive forms. W hether happiness and pleasure, beauty, truth and goodness are or are 


not ‘ Seen : . . ; ; 
t ‘ subjective ', they too are unquestionably ingredients in the universe as we know it: 
hysico-chemical, they are 


еу, зар are irreducible. And, though neither material nor p х 
БЕЗЕР r^ in one sense or another, unquestionably real. ‘Sunset and sunrise are 
if one child thinks them so.”? 
Te this point my critics will interpos 
nt into the realm of metaphysics 
no concern with the metaphysical " ^ To maintain that pain and pleasure, 
evil exist or are real, is to formulate an ontological assumption; and that, in the view of 
every behaviourist, is sufficient to condemn it out of hand, because, as We are assured again 
= again, “ ontological assumptions are unamenable to any operational test and are there- 
охе meaningless », Yet plainly their own assertion that value is not objective and therefore 
unreal is itself an * ontological assumption ', and certainly could never possibly be demon- 
strated by any © operational test A 
The truth is, the old nineteenth-century dogma that “ philosophy and science " (in the 
Sense of natural science) “ are to be kept sharply apart”, and that there is “ап unbridgeable 
antithesis between value and fact”, has long 880 been exploded.? Since the days of 


шыс and Planck, modern physics has found itself increasingly obliged to discuss problems 
at were once held to be purely metaphysical ilosophers have come more 


» ; and modern ph 
nd more to base their doctrines on t Psychology more 


he findings of natural science. 

than any other branch of science, is constantly compelled to take sides on philosophical 
185465; and to adopt, provisionally at any rate, certain presuppositions that are admittedly 
ontological'. Its ultimate aim, as I have already argued, is to explain and understand 
the phenomena with which it deals, in other words, to organize them and the generalizations 
which they suggest into an intelligible and articulate system. For this purpose it is forced 
from time to time to introduce tentative hypotheses about the nature of what exists or what 
is real—assumptions for which there can be no direct empirical check, but which neverthe- 
less seem indispensable if we are to construct à satisfactory working explanation. Dr. 
Taylor and others complain that my own assumptions are often no more than ‘ wish 
fulflments?. Ina sense that is true, for we all ‘ wish ' to find some satisfying interpretation. 


to put on the facts we observe—some comprehensible scheme such as will guide us in 
tellectual problems. "То that extent І am unashamedly a 


e with the protest that I have now transported the 
; and “ psychology as а natural science can have 
goodness and 


solving our practical and our in 


pragmatist. | ) 
We used to be told, as Mr. Whittaker reminds us, that aesthetics, ethics, and logic 
tive or natural sciences: they are prescriptive rather than 


d of those disciplines in and for themselves. But there 
sychology of ethics, just as there is a psychology of 
of the psychologist to study the nature and origin 
s, and to reduce the observable 


e a reasonable basis for the rules 


are “ normative sciences not posi: 

descriptive". ‘That may hold goo 

їз also a psychology of aesthetics and a 2 

rational thinking; and it is the business 

Of these so-called ' normative ' principles and processe: 

data to an ordered and intelligible system which will provid abl 
hed in this way may incidentally help us to 


Prescribed. The conclusions and criteria reac 5 1 
criticize or refine our aesthetic and moral judgements 1n unusually complex or controversial 


Man on his Nature, р. 393. 
re in agreement, though for very different reasons; (see B. F. 
1956, section on * Value Judgements ^, pp. 428£). 


! Quoted by Sherrington, 


_ 2 Here Professor Skinner and 1 а 
Skinner, Science and Human Behaviour, 
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6, scribe пог tO 

cases. Nevertheless the ulterior purpose of such studies is neither to describ \ 
i to explain. | — 

Br inb БЕЛЕ ’ treatment of value, such as Dr. pcd ppm 
leave the facts that have emerged from first hand empirical studies (such as “үре ае 
reported above) utterly incomprehensible. Merely to dismiss жт 2-04; hand, if we 
verbal reports " is tantamount to dismissing them altogether. On ei stanami 
accept them at their face value, and adopt the interpretation they naturally s д objects t 
that beauty and goodness are independent and irreducible characteristics e ive ‘then We 
which they belong, directly apprehended as such, and in that sense ‘ objecti experiences 
can make much better sense out of human life and our own very fragmentary 2 а view 0 
Those who “ deny that value actually exists ”, seem to me to take far too narro whereas the 
both ‘value’ and * existence ’, They think of * value’ solely in abstract, w 


rect. 
ine individual obje 
values we directly apprehend are always concrete values, characterizing individu 
And they identify * existence ' 


1 space (85 
; ; FR! hie c acta sp? 

with the mere Specification of position in time and 5р 

Dr. Taylor also does), whereas 


that 
м re than 

the existent cannot possibly be treated as no more 

which can be dated and located. 


: as 50 
Indeed I myself should hold, as Ы еее. 
convincingly argued, that individuality ің 5% precisely the feature іп things and in 
Which resists any t$ spatial and temporal co 
Thus the b 


ordinates f or 
y does not merely fail to explain the facts 0 
In ordinary 


y 
life actuality and value always appear as se es o 
though distinguishable in theory, fact. And it is the "Tr ЕТ; 
і Die Metaphysik macht s itlich zu 
it und Werthaftes giebt, @рд Т ness 
which has inspi ainters and poets, the ideals of g 
many heroes 


-. power 
rts—these have exercised their P that 


» dinary 
hich, 


ation, « 


Taylor, 
Я actual Ше” says Professor Т 2 e 
Е €, nor values attached to no facts, but fact revealing value: s; У 
Whittaker may call such а view “just à naive and uncritical impression ” if he Mt a 
unless we adopt it or something like it as our Working hypothesis, we make nonse” 
only of the Universe but of all human PSychology апа history | 

rH, Rickert, System der Phi 


ilosophie, 1892, p. 138. 
зА, E. Taylor, 


t 

ten 

таре s 

psychologist I am ау e Я pr 

Bories ' in which Dr. Mc al апте, 

1) and Which are so MEDIO. e puo a of 
ау perhaps be allowed to make © 


ical cate, 
» pp. 1, 19 
- ButIm 


t 
i ca no 
а relic of the traditional theologi who 2" tbe 
it by Christianity But here, 1 fancy, those rationalists or humanists гас! y 
already committed t W: i i TS ay ex? 0108 
) ed to Watson’s mistaken notions of historical theology would say, 
Opposite, Santayana, for example, maintains that th i 
accustomed People to disregard intrinsi 


that “ the” Intrinsic Values) ’, 


E s 

ing Mr. Whittaker 
the tradi; e existence of value is a а, r P | deduced fro 
the tra tional belief in God ", the only plausible ar, 
E © Opposite directio; ND ы 


fany inference is 
ollows from the fact that i 


a 
; 
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in M кк jo pee requires a binocular vision to see it as it is—in its depth as well as 
Gai Ж jue 5, 50 ю speak, а stereoscopic combination of the factual view of the 
Dauer wilde аі view of the poet, the artist, and the moralist. А one-eyed 
т р десе bz ognizes either nothing but facts or nothing but values is bound to be 
МІНІ E ve. | The principles of operational research”, we are told, “ possess an 
Уйлары oF d er to reveal the deepest secrets of Nature and to add to the wealth and 
Bur the селен . That may be true so far as material phenomena are concerned. 
od et apply the same techniques to the phenomena of value, and so reduce 
ko jective characteristics of material things", will in the end deprive both of all 


There is an allegory told in The Arabian Nights by а wandering fagir which describes 


how Jeri 
one of the pilgrims to Mecca purchased a box of magic ointment. When he anointed 


his ri : 
ent eye with the salve, he could see the most precious treasures hidden in the remotest 
s of the Caliph's realm. But when he anointed both his eyes, he was suddenly 


struck blind. 


V. SUMMARY AND CONCLUSIONS 


ize the outcome of this long and intricate discussion? 


tempts have been made by psychologists and philosophers 
n as * values ially non-valuative 


May I now try to summar: 
D. * где past numerous at 
MET E айн ае аге commonly known а : to terms that are essenti У 4 
With Р ify ‘ beauty ^, for example, with what we like or what gives us pleasure, goodness 
осии happiness of the greatest number or with the behaviour enjoined by social 
Ía the me or both with what arouses an emotion of approval, and so on. Accordingly 
а ЖООШ regoing pages І have attempted to classify the various modes of reduction, adopting 
each im dp cepe standpoint, and then briefly examined the arguments for and against 
SE oras . һе general upshot is that all such proposals crumble and collapse in the face 
bsyehol seem to be insuperable objections. The more recent efforts by contemporary 
ес ogists—particularly those of the psychoanalytic and behaviouristic schools—to 
little шш reduction, and so to render the concept of value superfluous, turn out to be 
teen Р than revivals of methods suggested in the past (partly disguised by changes in 
ens nology), and are usually put forward regardless of, and often, it would seem, in ignor- 

e of, the numerous criticisms with which such views have been ri 


SEN l ddled by later writers. 
ШЕ ce therefore all attempts at reduction have hopelessly failed, we may fairly conclude that 

concept of ‘ value’ is unique ап 
different modes or forms— 


‹ 2. From this it would seem to follow erent 
eons ^, ‘beauty’, truth’ and the like—are logically primitive, and therefore 
© efinable. In that respect they resemble other relatively simple qualities that are directly 
ents such as pleasure i pink, the scent of a 

of a vintage port. Nevertheless, a he І 
mean by pointing to concrete instances in which such qualities are conspicuous 
Or conspicuously absent, OF in which they аге ех cuously different degrees. 
of intrinsic valueinvolve 


The only clue that has emerged is the observation sofin ol 
means that the appreciation of value implies & level of ability 


е kind of order. This а 
at is capable of apprehending relations. 

_ 3. To gain further light оп the issues thus raised I have endeavoured to carry out a 
series of experimental studies, based оп а wide variety of materials and a representative 
a conscious person » then that would, if anything, 
Seem to imply that “ the architect verse" was at least а conscious person (though 
Presumably something ten to add that this is not an argument I myself 
should put forward, because Т do no ‘Those who are interested in this aspect 
may be referred t o the detailed dis -i in W, К. Sorley’s Gifford Lectures on Moral Values 
and the Idea of God. 


« 
value in any case could only be of 
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panel of subjects from every walk of life, usin 
comparison and ranking, but also an info: 
empirical evidence so obtained fully confi 


aired 
£ not only quantitative methods such as pa! 
rmal questionnaire to interpret the data: value; 
rms the view that value, and differences eae e 
are things that people directly apprehend; but the mode of apprehension seems to re 


с oo з econdary 
that of Gestalt-like qualities such as shape or order, rather than that of so-called sec more 
qualities such as colour, sound, or smell, ‘Their 


their judgements about goodness, they all, with 
fact—assertions whose truth they would defend 
Beauty thus appears to beaq 


з as state 
few exceptions, regard as stat lict them- 
goodness 
5 that We 
own 


er in certain objects and 
ot unauthorized addition 


: P ^ our 
? OF project into, the Objects or the actions, as a result of € 


5 

5 А 4 proces 

sares, It follows that the expe. value is primarily а PIO" a 
х €xperience of value is prim есу 

of a cognitive type, though, like all cognitive Processes, it may be accompanied by a 

or emotional processes, or p 2 А 


1 
қ : ae cies, or ПО 
У conative or appetitive tendencies, O 


жый 2 Вс 
usually assumed. With a su 


:ahs 
х ҳуе16' 
EE instances, th neral agreement completely ап 


е amount of ре, 
agreement, 8 


ver 
А A е u 
Y rate more objective than 8 is partly 
ive, if only because the 18805 тіегепсе 
trong prima facie case; and 55. x 
я verdict of common sense. 1 Merely 
nto the backs of those who want to discard дейі d 

Ccam's razor is no adequate A T assu FA 
à metaphysical assu, Bround that this could involve a caer aap ae is d 
with empirical evi € duty оға ld-be critic ther i 
evidence on th i By MOI Te faile d 
eanwhile, this € opposite side. and this he has so far f? Ive 
A broader Standpoint at once a a wide variety of кл 
. ү: ч о т 
Current behaviourism merely ignore ы 

es as a Working hypothesis, it becomes 12 
h 1C and ethical experience, 
ү: 2—авіоп so much doubt and d 


It does not just ignore such phen 
er in 


confront us 


а m! 
isagre®? ол” 
omen? оў 
minat! Ei 
tire) ca 
ave the fundamental facts еп 06 


ra € 

. " 

"Ve defended brings with Шо # 
a far m 


Sin Which s i 


attempts Still le 
© view that ү | 


| It Provides 
in the various field. 


cca 

le О a 

s heroes on a memorable x 
d are facts—more facts а 


esu 
ents, and hope that the Г 
ll can accept ”, 
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TABLE I. EXPERIENCES OF VALUE 
The figures are percentages to nearest whole number. For further explanation see 
headings correspond with numbers 


pp. 85—90. (The arabic numerals attached to side- 
in text.) 


A. Physical a ы? 
1. Comparison of Size 


Р : . 
uii G) Differences 100 100 
(ii) How known 
| Direct perception 84 71 
Inference 5) 16 
(ii) Differences independent of recognition? 95 91 
. р 
(iv) Quality 97 96 
(у) Quality independent of recognition 98 89 
B. Aesthetic 
A 2. Comparison of Pictures 
" (i) Differences 95 97 
R (i) How known 
Direct perception 90 81 
Inference 0 4 
Emotional or affective ‚3 6 
(іі) Differences independent of recognition? 96 73 
(iv) Beauty independent of recognition 
Yes 81 72 
No 2 11 
Doubtful 10 14 
3. Natural Objects (Flowers) 
() Beauty: how known 
Direct perception 77 65 
Reflection, inference, etc. 0 6 
Emotional or affective 16 28 
Gi) Shape independent of perception 94 87 
Gii) Colour independent of perception 86 63 
Gv) peny independent of perception is x 
NS 0 14 
Doubtful 5 39 
4. Comparison of Natural Objects (Landscapes) 
(i) Differences: how known 
Direct perception 15 59 
Inference | 8 
Emotional or affective 15 23 
91 45 


Gi) Differences independent of recognition 
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O-group Sirene 
C. Ethical 


5. Kindness (The Good Samaritan) 


(i) Grounds for judgement 
Direct recognition 


76 = 
31 
1 
Rational grounds 2 0 12 
Emotional grounds ay 88 
(ii) Judgement of fact 3 72 
(іш) Differences independent of recognition 8 
6. Courage 
G) Grounds for judgement iii 41 
ігесе recognition 5 32 
Rational grounds 2 17 
Emotional grounds 1 69 
Gi) Judgement of fact 76 57 
(iii) Differences independent of recognition 70 
7. Cruelty 
G) Grounds for judgement 6 
8 
Direct recognition 97 5 
Rational grounds 3 9 
Emotional grounds 0 9з 
(ii) Judgement of fact 98 93 
(üi) Fact independent 9f recognition 98 


D. Experiences of the Sublime 7 
(i) Frequency 18 ^ 
(ii) Occasions 


Ordinary natural phenomena 


8 d ү 
Exceptional natural phenomena 3 o 
Personal Situations 15 10 
Death or danger 7 4 
Love 5 8 
Ostensibly extra-sensory 2 6 
uman achievement 4 3 
Literary 2 18 

Musical 5 

(iii) Characteristics 


ense of external power 
Sense of Personal impotence 


31 
4 
Feelings of €ar, depression 
eelings of joy, exaltation 18 
ense of external Purpose 
Sense of 


Personal detachment 
Sense of union 


Гу =ч 
2S9 обоев 
& 
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ABILITIES AND ATTAINMENT. I 


To the Editor, The British Journal of Statistical Psychology 

Sig, —Dr. Levy's paper in your last issue starts from the note by Pidgeon and Yates 
published in the N.F.E.R. bulletin No. 8 (1956). Since, as the authors record, this note 
in turn stemmed from some remarks I made in conversation with them, and since these 


remarks are relevant to Dr. Levy's paper, perhaps I may be allowed to recall what I actually 
said. V 


is I began by quoting a well-known passage: К 
Intelligence, as psychologists use the word, is almost synonymous with what the 
Board of Education, somewhat uneuphoniously, has called * educable capacity ’. Capacity 
must obviously limit content. It is impossible for a pint jug to hold more than a pint of 
milk; and it is equally impossible for a child's educational attainments to rise higher than 
his educable capacity permits. In theory, therefore, we should always expect his educational 
age to fall below his mental age. Іп practice, however, where standardized tests are applied, 
the former is found to exceed the latter in a few rare instances ": (Sir Cyril Burt, The 
Backward Child, p. 447). | | 
к This passage, I went on to say, could hardly support the meaning commonly given 
to it, since that would imply a geometrical impossibility, with any of the scoring systems 
in actual use: it would imply (I went on) with any of these systems, that it is possible to 
draw a straight line through the centroid of а cigar-shaped cloud of points in a plane such 
that nearly all the points are on one side of it. This is patently absurd. Itis only possible 
for a line through the centroid of a distribution to divide the points into a few on one side 
and all the rest on the other if the distribution is like a comet, with a short heavy head on 
one side and a long light tail on the other, which is not remotely like the bivariate 
distributions of test scores given by the systems of scoring that are actually used. Dr. 
Levy's remark that “ if we equalize the means and standard deviations of two distributions 
where the correlation is less than perfect, then a considerable proportion of the differences 
would be greater than zero, and an analogous result would obtain for the ratios " is a special 
case of this more general proposition. . 
The favourite remark of one of the best teachers of mathematics that I have known in 
the course of thirty years as H.M.I. was “ Let's have a few for instances » [twas with this 
Temark in mind that I went on to urge the authors to include one or two examples of actual 
ivariate distributions in their note. Although, I said, these examples added no logical 
Cogency to a self-evident geometrical fact, they would none the less be found surprising 
by many readers. This forecast was justified by the event, as may be seen from the subse- 
quent correspondence. " | 
If the scoring system is modified, so as to remove the restriction that the line separating 
Over achievers from under achievers must pass through the centroid, it is no longer the case 
that the number of under achievers must be roughly equal to the number of over achievers. 
е can add a hundred points to each 1.О., and everybody becomes an under achiever. Or 
to each A.Q., and everyone is an over achiever. 
* He wished all men as rich as he 
And he was rich as rich could be 
So to the top of every tree 
Promoted everybody." ие 
of Е ac Levy proposes the former convention, Or опе 2 m it, when he speaks 
ses de being on the average at bet мо ox ovas Exi nis m has the 
иш, ede of drawing our attention to sus деді ы A э o aei 18 not as good as 
fue fact d ai T ак is pe P The centroid, or “ equal oe ы esame: © 
that is ter " in be s e ee is ind would be e all gera ee a 
conception: A ini пле Ens. ӨП Mu In short; the е y uem ess, but for the mis- 
is arbitrary, thet have elusgered e Nes rg ea Thi of convention as to means 
ary, as Dr. Levy says explicitly paper. isis clear enough. What is 
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> эйе equal 
less clear is the reason why he wishes to © postulate the properties of yw аяк 
variances within the arrays". Postulation is an uncomfortable оаа AS атен о 
reminding one of Russell's remark that the advantages of postulation eis vest of the 
of theft over honest toil; and in any case it seems unnecessary in view о 
raph. ы stems 
Шен I agree with Dr. Levy's views about the arbitrary nature of the scoring a is 
' measures of ability should be chosen so wem 
relatively speaking, more stable € wo do 
achievement: this is a sufficient requirement ”, Sufficient for what dd at caused 
the measures in actual use have this Property? It was doubts on these points per during 
i i nd Yates in the first instance, an Levy's 
idence to remove these doubts. Dr. І there 
at he shares them, for, as he звуз, implied 
lying concepts of the theory and so : DEL. 
re meaningful in practice ”. Or, to put the matter anot л 5 
to supplement the clinical judge Бете 
Бе more fruitful? It must be remem 


В 15 
T sperimen 
Properties that we hope they have, then the expe 


: any usefu 
» not. Experiment has shown that these tests have a are in 
Properties; but it has not yet shown, or so it seems to me, that they have those tha y 


о 
5 er: and, 5 
iginally raised the matter; d 
still unanswered. С. Е. PEA 


ABILITY AND ATTAINMENT, II 


from 
h he and others have opener т, 
he meaning given to it book; 
f his earlier articles. Th 


" e 
k th th 
cerned almost exclusively with ©. 


n 
+ ents $ 
actical teacher and for stud The 


timer in one or two о 


п TY ago, was соп 
educationally subnormal, and у 


was intended for the pr: 
training. It was therefore writt 


ing 

Peaker’s quotation consists of the soos 9 

he book, p. 447) headed * Educational E gument 
‚ 344)» 


h as 
: : қ . s (such * 
hether he is using experimental technique oth, 18 


E.) 
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myself, for ex: 4 
ог example, had to do іп my work for the London County Council) it is never 


sufficien a ri А 

етей ar Кее test of intelligence and use the scores just as they stand. The 

individual A eee Pe the case of the subnormal, must be checked against teachers’ 

(Cue tea е i en А in some cases corrected by the application of an alternative scale 

алақан 5 de the like). Besides intelligence, other abilities or disabilities must 

Коше ког . 4 otivation and various character qualities must be taken into account; 
ions ascertained; and, if possible, the abilities of relatives (not parents only) 


must be esti N 

ши. = is the neglect of these supplementary observations, a neglect to 

into discredit sd Mx hie scem particularly prone, that tends to bring the procedure 

Dr. McLeish, p e cads to the sweeping condemnations pronounced by onlookers—like 

of the blind b AOE example—w ho dismiss the whole race of mental testers as blind leaders 
‚ “ out of touch with reality and failing to say anything significant about human 


behavi ME. 
-— ne and Behaviour, 1963, pp- 29f.). 
in tr. aining күзө when The Backward Child was written, the prevalent theory, expounded 
usually witho s by lecturers on educational psychology, was that of Professor Spearman, 
almost s сз the incidental qualifications he himself introduced. | This theory placed 
special abilities е emphasis ona * general factor of intelligence, and dismissed the notion of 
psycholo He (or group factors э as “ an obsolete survival of the old-fashioned faculty 
fora УЕП s Such an interpretation, largely as à result of its attractive simplicity, gained 
such terms р чазы adherents. At the same time the broad popular meaning given to 
Was for thi as ‘ intelligence " and ‘ capacity’ engendered further misunderstandings. It 
chi ated s reason that, in the chapters following the one quoted by Mr. Peaker, I leid 
The = on special abilities" and ' temperamental and emotional characteristics 5 
Which I азов which Mr. Peaker refers came first to the fore as а result of an investigation 
research Me is Barn 1919 with the. help of a number of teachers trained in 
Ability MR og ‘The results, published in a report on Ы Тһе Relations between Mente 
оа Ti Zducational Attainments ^ were subsequently incorporated in Mental an 
of the 689 КЕЕ (1921, sect. 6, pp. 175-180 of 1st ed., рр. 219-225 of 4th ed., 1962). Out 
more thai prem covered by the survey there were only 63 whose educational ratios were 
were sob 0 points above their mental ratio, and as many as 166 whose educational ratios 
excited re than 10 points below it. The latter figure occasioned no comment; but the former 
ien considerable surprise and discussion. If a child’s intelligence quotient wan 
ЕЁ qu capacity ^ how is it possible for his educational attainments to excee БЫ 
of wi . Is not this (so I was asked) “ the conjuror 8 trick of pouring more than a qu: 
ine out of a quart bottle "? (cf. The Backward Child, р. 35 and refs.). 


The answer is quite simple. Educational attainments, 45 we have seen, аге affected 
Consider children whose I.Q. 18 


b 
ru, иг: factors besides ы general intelligence 5 + pore 
cate RA 0. We measure their educational ratio ог ЕО. Ап Е.О. of 100 wou el 

e attainments of a child whose special abilities and other characteristics (as well as 
intelligence testers ' like myself commit three methodological 

4 3 
аз reasoning; (ii) we ignore the influence of ' will’ (іе. moti i ; i 
EE to ets € potentiality > instead of assessing * the aci au nce of the child in his 
еа environment ’ (Joc. cit., РР: 39f., his italics). 1 I scemscleat Pon S 
“Int ted chapter headed * Perceptual Processes which. Lais jate T. an 
em Б igence ', and the final chapter in the series headed Pan 
dA illustrates the influence of ‘emotions! peice я p 
itwi inly i о sto) а 
Коте СЫ тын е fane exem not call * intelligence ’, since that term is 
reserved for a technical conce D. Deficiency іп“ 1 intelligence’ merely indicates а problem; 
and the psychologist's first requirement is to discover how far this deficiency is remediable and how 
T it is due to an irremediable defect in genetic constitution, 1.6.) In what Dr. McLeish terms 
Potentiality ', 


ligence in the present 
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4 аты ce’ is 
his LQ.) were all approximately average. ]f, however, a child whose a gay 
merely average happens to be endowed with a specific ‘ numerical ability pos tionally 

if in addition his Motivation is excep ETE 
ncouragement from his teacher (as cni the 
in my report), then his parom, test: 
* the average, Similarly with other educationa le 
2 as it may scem to those who overlook these ci 
“ill exceed his LQ. If on the other hand, his mem 


2 # 100 
his special ability, etc., аге all below the gencral average, then, even with an I.Q. о 1 
his E.Q. will fall well below that fig 


ure, 
he most st 


sporting 
Preparatory and Public schools, As I noted when rep 

test results obtained at Rugby а i 

much lower Point than is CO; 


t 
cate О 
at а university, For the most part they profit, 


"ri anc 
кж: : поп, # 
al qQualities—memory, industry, aint / of the 
ҒА z › If we cared to make a more searching study 

es of children who were 


t 
) А nden 
on them all the Advantages enjoyed by the children at these inde e we 
(compensating Where Necessary for unfavourable home conditions), 
larger number jn 


о 
Population who were capable of pr 
У а grammar School educati 


E th Hine? 
Oviding all these extra ee ЖА” of 
Zzles our Critics is apparently not the occurr 


ich 

whic 
OW is it that comparatively few have eget the 
distributions e mi many have E.Q.s Which fa] below? "The answer is t E аз 
Туре IV Sm n es symmetrical; they Approximate to the skew distribution ipe во 
1 А . the reason for this is that factors ten far 
а Performance 1n all his Subjects аге far commoner ап 


inde- 
ne not be placed on the rather large number of children fron нші 
in the же ll-plus. (ут, gin With, since their future does i primary 
г. схапїпаноп they lack thes Tong motivation of pupils a owaday® 
h р n епс , 
ОЁ the tests. not only for in ый 
Ж : dapted to the curricula of Lu schoo!s 
Y many local ашк eect their Pupils, and Not to pupils at oop ep who are 
1 апу local aut Orities 2 i NS 
Ot trained ees 2 165 are often compiled by members of the 


Р ауѕ 
are far from reliable. (v) There F ee att 
ег school he comes from, may fail to do himself jus quit? 


ss 
Ог emotional disturbance. Never dae dett 
ж а plenty of evidence that Pupils from the їп mar 
ence 
school] (about 11 18 undoubtedly below t BEN А i 
antages, (particularly, go 


ably 
d ina cultured home) to make reasona 
may add th; А 


[07 
y Boys 

i Abiti? Теселі study or “Achieving and Unde. i High School Pople- 
mentary citu Abi (y х дават ТАП, 1960, pp. Taran High Schoo! als. 
Were noted ag Were reported in similar Studies carried out іп L.C.C. scho 
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more influentia : , В ьи қ 
good imu. der beet E sse ite i for example; а child has Е 
exceptionally poor Һе ALES ely ae his attainments; if, however, he has 
is true, though in a жы n is ge rae er his attainments in all school subjects. The same 
like, Indeed, in aora ry ы of school attendance, home background, industry, and the 
15 not likely to make a = z кше e Kigh destes of special numerical ability 
toia higher efiss sh а me great difference, since that alone will rarely ensure promotion 
Mr. Peaker ere he can learn how to do the harder sums. 

distributions in ps on to urge authors to include one or two examples of actual bivariate 
the frequencies 23 notes". For the survey I have mentioned such a distribution, giving 
p. 177). "That E etal; was in fact published in the volume already cited (Table XIX, 
escaped the 2.” -— may now seem a little out of date, and in any case has apparently 
Obtained some x of many of my critics. Accordingly I print below a set of figures 
large—1 253 in all years later by much the same methods for a group nearly twice as 
were барые к In the earlier inquiry the mental and educational ratios or ‘ quotients ? 
concerned ү irect from the mental, educational, and chronological ages of the children 
symmetrical hus calculated the distribution of the mental ratios is by no means perfectly 
а йл. Row and the distribution of the educational ratios is markedly skewed: no child 
itself "i cational ratio over 130, but five had educational ratios less than 70. This of 
ed. qi "nte the bivariate distribution from conforming to the conditions needed for a 
al correlation surface. Since, however, Mr. Peaker has inquired more specifically 


abou Пана CRAT mes 2 5 i ue 
t the type of distribution found in such cases, it will simplify the discussion if we 
nts so as to remove these particular 


m. be bores for both intelligence and attainme c 1 тїс 
tion with istortion. Accordingly for each of the two variables a strictly normal distribu- 
been Ёш. standard deviation of 15 points has been assumed, and every, ppc has 
á tical | оп the child's percentile rank. T he term ' quotient (or ratio ) thus becomes 
the es conventional label] At the same time, for the sake of simplicity, I have reduced 

]uencies themselves to proportions per mille, omitting decimals (sce Table I.) 


м TABLE I. COMPARISON OF MENTAL AND EDUCATIONAL RATIOS 
ioe Educational Ratio Total 
› = Us 75- 80- 85- 90- 95- 100- 105- 110- 115- 129- 125- 130- > 
1 

102 з Yi mM a 35 

80- 2 B 1 419 1 17 

85 1 1 10 25 al y Я 2 

90 1 ох H^. 3% /89 97 

95 1 2 1 M 4 uu и 1 112 
1002 т 2 0 2 St 40 2 1 120 
1007 1 і 4 5 13 292 ш 4 120 
1055 TEE Du wu. и Л 52 112 

10- 1 01 Қ 2 10” Xn 97 

M 1 T Ис а Pos Ne 72 
1205 MEET 10 13) 15 ОП 4 
125- “1 2.2185 «2 ЖЗ 

130 нн 17 
Total wo a ат A g М2 120 1907 102 ey 72- 7, 32 427 1000 


г more compact. 'The earlier 


ter distribution is fai > 
г the Council, before teachers 


It is obvious at once that this la 
t of my work fo 


в " 
Urvey was carried out at the commencemen 


" 1 The transformation of scales with a view to simplifying subsequent calculations 1s à familiar 
device in statistical analysis. Dr. McLeish has declared that “ the fundamental basis of the intelli- 
Бепсе test is the assumption that intellectual ability is distributed in accordance with the curve of 
normal probability: without this assumption it is impossible to calculate intelligence quotients ^ 
(op. сӣ, , p. 63). But lenty of people have calculated such quotients without making any assumption 
about the tibunin. and, when they are calculated in the ordinary way, by simply dividing mental 

pou Р cordance with the curve of normal 


age by chronological, the quotients are not ‘distributed in ac c e c 
Probability ^: there is a significant divergence. "The assumption of strict normality is only made as 


а matter of convenience for certain уёгу limited purposes, с.б, to enable the investigator to use 
the simple algebraic formulae which then result or the detailed frequencies available in tables. 
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n from 
З геу, as may be see 5 
i { 2% And іп that survey, as тау - there were, 
gun intelligence tests themselves, ; VoM mp гет 
ps E ducted the hee sometimes amounted to Ж uium енені ар 
able j i fi extremely poor homes Kel e retar 
с le of pupils (both from ех y f Өкімет лет Y 
ку шзапса а coip chool didate, and whose attainments hing thi 
that of a grammar school candid; қ i ina ina 
hat ioe caida have been set down as dull and backward. Nothing app E 
at the Д E < ЕГ itv 
эре ef catering ms ште m a" of he t variables, the ators н 
i ite of the norma ization of the two variables, ipses are sligh 
Nevertheless, in spi З д "T tour ellipses ide 
ME PT We Ui, tible. Тһе larger con ft hand $ 
ate distribution is still percep eror eti i 
See the upper or right hand side and tend to bulge on аа p iem increased 
a si ; : ^ч > ^ans nis, H met- 
j i 2 2 t above the means. ike the * co 
e is a ridge of high frequencies jus с 1 : кше ыр 1 
ES еа in the top left hand quadrant, certainly yields something М M Penker alludes. 
E ed ' distribution (instead of а * cigar-shaped distribution ’) to yus m 4 ды Т observed in 
болыл. similar distortion was in fact discernible in Table XIX; t 4 the lower ratios 
my original report, it seemed to be ‘ wing-shaped ’; the concentration ош heavy hea 
(top left hand corner) was not sufficient to produce anything like aa Sonnen 
to which Mr. Peaker refers, Abnormal distributions of this type are Ына showin 
mon. They are, for example, well marked features of the bivariate ta 
correlation between height and weight. F bivariate dis 
From an analytic standpoint the two main characteristics of any biva 
that is strictly normal are (i) that the standard 
and (ii) that both regressions are linear. 
frequencies shown in Table I. 


һе mean is W! 
© range of an array for апу І.О. above the me althoug? 
than that of the array for the Г.О. which ea 


tribution 
equa , 
the 


5 as the 
1 attainments (95 to 130+), where ) 


е means 
ancies 
are 
atios 
jon ra" 
and the two correlation ^ iing 
a 


are quite small: high corre], 
here fully Significant, The corr 
929 and 934 respect 


= 980, 
v2— jons 
rees of freedom v, =12 ae regressio 
2 would be about 510. In both cases, therefore, tl crease іп E 
56 two abnormalities—the incre 


n 
egressi! 
nd the curvature of the regr 
Stribution, 


sy (9 
М1 ot ей а 
5 аге tabulateq by small subclasses it n Һанс 2 

О may be reasonably termed ‘ over-ach 


which the value 


deduce the numbers of children wh 


sult jon 
ponsible, Secondly, the reso доп 
cism, and thus the teachers айу» т 
Was specifically 4 ntelligence-scores of the more exceptional children. 
should be remembered th: indi 


wi 
ars 
B he у 
Was carried out between tl 


т. pes 


; М ы 
particular issues raised by ez 


Jarg 
during these post-war Mem ofmy кезей 
recently obtained by severa lations * 

П Suggest that at the present day the it 
am much indebted to Miss Baker for the calculations in the te: 


egretted that, so far, 
i Some results 


So — Ap 
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he table is only 5 points, 
1 attainments are only one 
If therefore we require 


* under-achievers ’ а 
те Сап р ни на “Рай; since the range of each class in t 
class:ábve.or VEL y such designations to those whose educationa 
он A ^. ow that in which they are placed for intelligence. 
‚жшше = amount to at least two classes, then we might deduce from the table that 
Ho Seena under-achievers’ is 97, and the number of ' over-achievers ' only 32 
of tw i m ae of determining the dividing lines is not very accurate: a difference 
dataand com sat mean anything from 6 to 14 points. Itis better to turn back to the initial 
10, points. ог рее " actual ratios for each child. As before, we may take a discrepancy of 
respectively. тиелді: significant; we then find that the numbers prove to be 102 and 28 
› that is, proportions of just over 10 per cent and rather under 3 per cent of the 


total sa 
mple. 
evy's model I am in general agreement. He 


Wi 
Pa МВ Peaker's remarks about Dr. L 
Our measure ue las the practicability of Dr. Levy's contention that we should choose 
scholastic achie bs 1 ity in such a way that it will be “ more stable than the estimates of 
With the ware ‚ and asks whether any measures in actual use do have this property. 
mented Spier ес adopted іп my own work (group tests checked by teachers, and supple- 
consistency ’ Bor ірет by individual tests, partly non-verbal), the ‘reliability’ or 
to about -80 or a li e for assessments obtained with an interval of 6 to 8 years amounted 
Or a little below: x e above; for the scores of group tests taken as they stand they were 75 
; for measures of educational attainments between :55 and -60 in the earlier 


Survi 
[/4 pee between 260 and :65 in the later. 
apparently КЕНЕН criticisms are more drastic. 
their intelligen s that there are “ at least as many children wh 
Suppose that d SCDEES nS there are children who show t 
unchecked by te certain methods of testing (e.g purely verb: 
y teachers) approximate equality might conceivably be encountered. But, 


а5 is sho 
wn > ts ; B : 
by the tables described above, this was by no means the case in my own surveys. 
large number of under-achievers and the 


Oweve ^ 
Small ваз. ps marked discrepancy between the 
n m : WI. Wc а. " . H n 
Wider use er of over-achievers diminished appreciably as intelligence testing came into 
among teachers. My chief regret is that neither Dr. Levy nor Mr. Brimer 


d by Dr. Levy he 


In the passage quote 
nt scores exceeded 


hose attainme 
he reverse characteristic ”. 
al group tests of low reliability 


Strictly, I suppose, we should define an 
achievement " exceeds his assessment 
* under-achiever ". Were the 


ould use. 


іт 
hese are not the terms I myself sh 
attainments or У 


D 
Over. i 
-ас 2 as 
hiever' as one whose assessment for 


fori 

r intellige ә ent 

sS even by the smallest quantity, and similarly for the 
istribution normal, the dividing line would in that case be identical with the mean square 


Ortho; о 

Ш 4 " . ғат H 
tes Mee line; and this would pass through the centroid in the way described by Mr. 
Prefer t , however, we are to keep to a dichotomous classification for attainments, I should 
о take the ordinary regression line. ach array at the mean for children 


Of the s тыз would cut € n 
ingly Se mental ratio (or I.Q.), not at the mean for those of the same chronological age. Accord- 
› When (as here) the distribution of the arrays 14 be fewer children 


above th was skewed, there would с 
H e mean than below it (since each mean would be above the corresponding median). у 

even E ione: a simple dichotomous classification is really of no practical interest. The reliability; 
e most accurate tests, is always less than perfect. Hence a mere n of the same 


test repetitio 
wi А е ne pe : 

ould yield ‘ over- " and  under-achievers ' as thus defined. ‘Minor divergences between 
essments for attainments therefore can h: 


asses, 5 
and епи for intelligence and ass DUE little stability 
ios dud less practical importance. We need to distinguish both the * over-achievers and the 
(ИШЕ а ета > from the ‘ average achievers’, and this implies taking a divergence of at least 
points above or below the precise arithmetical mean, as 1 have suggested throughout this 


note, 

ber of over-achievers that chiefly 
as the context makes clear, їп the passages 
ifically to the rarity of over-achievers “ among 
tested by group tests of a purely verbal type, 
e of distribution expected by Mr. Brimer 


2 
ue mould seem to be my emphasis on the relatively small num 
quoted Е incredulity of my various critics. But, 
the dull оңо The Backward Child, І was referring spec 
ull". Of course, if the intelligence of the dull is 
hing like the typ 


the 
1.Q.s would be much lower, and somet! 
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of 
: А ifferent models. — 
ffc y actual results to demonstrate the merits of ia. D eria dii plainly 
offer us an; a : Кей (i) on p. s pz ative 
"s (defined by the two equations mark > Shee СЫЕНА 
the two, Dr. Levy’s ( жа ‘hich may be either positive Mes 
the additional term f (which may [ es further assumi 
a dabas cu ioned. Whether his fur * true 
tary factors that I have mentioned. cR ES d 
allows for the supplementary depend on the way he defines a kt 
D "m also be accepted, must depend o: * ability 
х — y' (eqn. 3) can also bi ted т s егп "ability 
ie E. po ae we are never explicitly told what precisely pub the conflicting 
tended to Gre In any case, until relevant data are available to евреин ase 
ы the issues raised by Mr. Brimer, like those mentioned by Mr. Cvm BURT 
Mr. Benker says, “ remain unanswered ”. 


ABILITY AND ATTAINMENT. III 


precise 


; -pressing in the 
med a most useful service by expressing za 


г the retardation theory which my pear раса 
questioned (Brimer [1,2], Morris [4], Pidgeon and Yates [6,7]): he makes ғ he seems 19 
error which we found difficult to hold constant for scrutiny, though unhappl Y sistencies о 
be one of its victims. I should like, however, in this note to point out the aoe consedued 
of algebraic argument stems and the issues that 
and then to comment briefly on one or two 15 
he has raised in his references tot 


i з myself. қ 
he foregoing articles by my colleagues sapi ’ must 
It is perhaps necessary to emphasize at the outset that such terms as ‘ true 5 


‚ definition. 
any psychometric argument. To that end ше class 0 
must remain consistent throughout. Thus, if œ is the defining property of / must 
“true scores’, and x’ and y' are asserted to be members of that class, then х Saal deter 
be shown to possess the Property «, and the Property must be so defined that we 
mine whether or not x’ and у” belong to the class of true score. 
Dr. Levy begi е i 


ption? 
artic 


restated below, 


A : 2 кеі, ТА assum 
f his model with certain definitions and ч 
and my own by roman. 


қ ғ »rals of his 
evy’s equations by the arabic rue owin 
“Two scores x and y defined in the fo 


E ter, \ E 


x is an ability test Score and y is an a 
ponents; e; and е, are random error c 
He further assumes “ that all term 
uncorrelated with the 


g way: 
He writes: 


ttainment test score; 
omponents, and f’ is “ 


5 on the right- 
exception that 


со! 
score , 
x’ and y are ' true ec п 
atrue retardation аса 1) are 
hand side of the equations 
(3) 
" 
Я jances ' 
yarian 
е perfectly correlated and have equal i) 
om the foregoing, that в 
ryf' =0. 


‘ the development in this va 
the method used by Gulliksen in his theory of mental tests ", Now, althoug 
categorically state that he accepts Gulliksen’s definition of true Score, 15415 3 
tion, since he nowhere gives a ecc aptid 
Moreover, his acceptance of the * usual Way ' of defining error variance uu В 
із consistent with this presumption, His equations in (1) do not define the Lem presum 
9f true scores, but аге used, as he says, to define x and y. ‘Thus it is on th 


n follow? 


does 


ns 
а oper! 
FOP op 


1 

dul 
the © е 

| , Я tested ‚де? 

might then appear, Dr. McLeish apparently supposes that this was in fact how d intelli£ 

and the backward (ор. cit., p. 59); but he has there confused the test used for assessing 

of adults (Group Test 33) with those used for backward children. 
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that he 
accepts the followi 

күн ollowing general definition of k i 

ique manico a Bell true score, taken from Gulliksen (3, p. 8), 

TRIS T-X-E, i 
bas | (ii) 

score (rando wer true score Ж. Х is “ the gross raw score » and E is “ the gross error 

ins this ru icu " Я for an individual, 2, whose subscript has here been omitted. Adopt- 

n for his test scores x and y, the ‘ true scores > will be defined as 


=х—е@х, 56 
ie ve (iii) 


And арріуі 
while ths Bast m ion equations to the re-arranged equations in (1), it is apparent that 
other, unless Қ” in each agree, the second equations in each must contradict cen 
presumed ihe up It would be pointless to discuss f” if it were zero. Hence it must be 
although there i x Levy Hose nor conform with the true score for y as defined in (iii), 
score’ in a а. no such contradiction for x’. He would thus appear to be using ' true 
is ара ыс зепзе when he refers to y’ and when he refers to х. The ambiguity 
its derivatives) is by his definition (3) which makes possible the substitution of x” (and 
to require a mi or y (and its derivatives). Further exploration of his model would seem 
However, to mn to be determined for his у' in terms of true score as defined in (iii). 
symbol ЖЫ et ae the explicit distinction between his y and the true score for y, the 
given in (iii) as th и stituted for Dr. Levy's y » and the symbol y' will be used with the meaning 
пе true score for у. ‘The proposed change in the meaning does not create а 


new mod: iid 
el; a i 
; it is an adjustment of the model to meet the requirement of consistent meaning. 
be restated as 


Dr. ?, 
r. Levy's second equation in (1) may now 
Кы ; y — ya +ey -f. (iv) 
g the re-arranged equation in (iii) to eqn. (у) and re-arranging terms, We find 
(у) 


It follows, si ya =y' tf’ 
in certai; , since the correlation of a sum with its constituent part cannot be zero (except 
n non-relevant cases), that 

, Қ 

Under th А жї?” Ap 

ti үры condition of consistent meaning for true score, (vi) contradicts (i), since ya’ is 

in terms 4: y’ by defined substitution. It is apparent from (v) that f’ cannot be expressed 

tis Hace components of y alone, when these are defined as in the second equation in (ш). 

of x and Ssary to invoke definition (3) to find an expression for f’ in terms of components 
y. Definition (3) restated becomes 

уа = (vii) 


Substituti 

t А x 

ituting for уа” in (v) and re-arranging, We find 

x-y =f". 

at in their original form Dr. Levy’s equations did 
and that when а consistent meaning was 
far as his subsequent equations 
his premisses they are false. 
demonstrate that his eqn. (7), 
Equation (7) states that 


of = туусу” пада? e 
oks odd, since тууу” and 7,011 are the usual expressions 
in terms of their respective reliabilities and raw score 
score variances of x and y are equal, 

a detailed demonstration that (7) is 


(viii) 


nor cum во far been demonstrated thi 
tte dn, їп a consistent meaning for tr 
are дере oe his other premisses were co 
ipu. upon the inconsistencies demon: 
ichin › for the purposes of this argument it wi 
epresents a crucial step in his formulation, 


in П suffice to 
is incorrect. 


Eve; 
n H H 
of E first inspection eqn. (7) lo 
Varian Score variance for x and У 
eqn. 0); and since earlier Dr. Levy sta 
inco ) appears to state that оу? is zero. 
rrect is necessary. 
S.P 
HI 


tes that the true 
However, 
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It can be shown that 


(ix) 


: : — equation 
and that it derives its statement of the relation between variances from the second equ: 
in (iii). Equations (6) state that 


бе, 


(6) 
=ол(1— Yzz). 
Se =0; (1 — туу). 

: " he says, the usual 
Тһе equations in (6) are not derived from Dr. Levy’s premisses, but are, as he = een 
definitions of error variance in terms of raw score variance and reliability of the r 
tests. Applying the second equation in (6) to (ix), we find (s) 


су = туусу. 
Similarly, applying (6) to the re-constituted (5), we find 


(xi) 
Oz" —r,,0;, } 
[ 2 ,2 
бул = туусу — of. T 
ery . . 4... » үс ор 
Deriving an expression for the variance of f" from (viii) in the usual manner, we (кі) 
oy? = gu g= 272020), iation 
. H H . : - qui 
Which after substitution for оу? and oy, in accordance with (x) and the second ed 
in (xi), becomes (xiii) 
ə the 
| : include t 
hat in particular (7) does not inel mission 
elation between x and y. By this we his 
е incorrect. Dr, Levy has been able to pe same 
5 he true score variance for y in өте score 
T'hus he asserts that opa’? (his ау?) is the im secon 
5 1 "уусу from the application of (6) to (5), he obtains B nd the 
contradictory estimate of the true Score variance for У. A comparison of eqn. (х) 2 
) reveals the Contradiction clearly, {с terms 
^ : Cquisite for expressing ‘ true retardation ? in psychometric n 
аге contained in eqns, (iii) and (viii), and the Variance for true retardation is gV от 
eqn. (xiii). "Thus the р П of retardation is in no way dissimilar 


any other pair of tests. 


; е j ain- 
In view of the controversy that has arisen over the relation between ability and att? 
ment it is interesting to Speculate how Dr, Levy 


: a іпсоП” 
В Y was led to state his premisses in the 
sistent form I have indicated. His definitio 3 pie it allows US 

; i n (3) provides a clue nce it allo he 
substitute the ‘ true score? к р clue, sir d 


: est for the * true score ? underlying ich 
attainment test. Now one of the central Propositions of curre Fa 


D Lone bent t t been retarded, This seems to be the principle 
that Principle would have led. 

Those of us at the National Foundati 
57 were by no 
“the numerical 


гаг! 
on for Educational Research who put ДЕШЕ 
means guilty (as Levy supposes) of ps hat 
expression of іє’. Indeed, we yc a 
to fit the data derived from tests of аы ып 
d no longer condone the practice of com" y 


abit 
Y predetermined by the assumption that Ше. using 


en 
dict improve i 1 pt 
al approach; (b) that backward children shoul 


pop nau € — Ra — MÀ 9€ 


` 


ii 
E 


ү 
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deprived of remedi 

SCORES SE cepi treatmant solely because the difference between ability and attain 

replace for еі ee. ai of ability; and (c) that a revised concept of ‘ readiness ' iid 

Ds, Demo eun Ж de concept of retardation as they understood and applied it. 

term estimate of E that we can consider the score for an intelligence test as “в short 

statement so; lon № well a child is likely to perform new tasks". This is an тыла 

where кке as - idea of prediction is retained; but the use of the intelligence Бе 

nent tests. moli is expressed as а difference between scores with intelligence and Шеш 
‚ implies a good deal more than prediction. We do not wish to predict present 


where 
retardation i 
ation is express 0n 
expressed as a difference between scores on intelligence and attain- 
rically determined. The further implication 


ment, w 

of less SUE use the best predictors, empt 

have «non well dee the intelligence test score measures what the attainment score might 

Since no aileron ki be: Phe authority for this cannot come from predictive studies 

pe the develo inr on which they can be based. The notion is apparently derived 

Levy appears s rental theory of retardation. It certainly does not arise solely, as Dr. 
о suggest, from the relative ‘ stability ' of the intelligence test score, even 


if this 
5 were self-evide . 
probably hes evident, since the relevance of intelligence to attainment—and (what is 
by the test erm feum the relevance of the particular hind of ‘ intelligence ? measured 
Finall ployed—must surely affect the issue. 
y, may I briefly re-state my attitude tow: 


(1) La 

though 1 "piens all children may be thought of as г 

Value system che practical use in such a notion, whic 
s by which retardation is judged. 


(2) Ire 
reject the use of a difference between scores 


Measur 
€ of the d i Ў i 
egree to which a child's attainment falls below w! 


9r could be 

and attainment test scores may yield prediction 
furnished by either taken separately; 
articularly along the lines adopted by 
М. A. BRIMER. 


ards retardation theory and practice? 


etarded to an indeterminate degree, 
h plainly leaves out of account the 


ment tests as a 


for ability and attain’ 
е or ought to be 


hat it might b 


(3 
of Nel REIR that combinations of ability 
and I Siren which are superior to рге 
: c иет 4 
Phillips D. systematic studies of the problem, р 


dictions 
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tests in the classroo 
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n ability and attainme! 


hip betwee 
scores from tests 


attainment with 
Thesis, University 


Unpubilshed 
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реа, D. А. and YATES, А. (1956). ‘The use of 
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or not reputable’ psychologists 


Whether 
ific retardation on the basis of a difference 


ation of spect 
for a single intelligence test, there can 


t and the score 
edure and are still being trained to do so. 


ed primarily for teachers. 


determin 
inment tes 
d adopt this proc 


1 
“зау articles were intend 
etween итен or practice the 
e no ouis score for a single асай 
t that teachers did іпдес 
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ABILITY AND ATTAINMENT. IV 


is simply a score free from em 
the two ‘ true score’ components in y are properly described as ‘true’. Any ambigu 1 
true attainment’, when in fact it 18 Ке. 
What this true component is should be © E 
At the worst then this is a temporary vL 


T that 4 ng 
a (vii), ушш isar À little care is needed here to avoid ле 
is y’ with mine. al with my (9), he thus asserts in effect t 


< differs from ’ (9). са; ; ; «t, because 
at ' diffe > mea his contex А 7 
eqns. (7) and (9) аге uniquely solved by eh iffers from ’ means іп this "nsistent 


. а 1 2 

‹ e result in (10), and in this sense are con: aps 

mes that by ‘ differ? Mr. Brimer means “аге inconsistent '; but рай j 

at they ‘look different % пеп! 
Я о! 

Y (7) should ‘ include the necessary om derive 

nd у. If the equations from which (7) is nent 


п by the one equation I do not accept. 

nitions shown in (v) which he asserts 15 2 

no means clear. If he wishes to propose а MO d 

е free to do во. But he obviously cannot show ition i 

merely by asserting that an assumption Or defin 

› Non-relevant to what?’ is a fair question. marks 
5 remarks аЬ im ty of the true score variances T^ д 
Fes ix)—are the c f the Orig? for 

the s onsequence о: A 

the error variances, Ri aed Coefficients enter my equations through an оо 

: Е : r 
that I equated Уа with Brimer’s y Шаман ы here; ches qn 


t the quotations (gi ісе) fro? 
coll 


Mr. 


mentioned by 


i n of retardation jon i 
Pidgeon and re ed to have raised many important points in his discussi di 
Subject. Their original аге unfortunately not evident in their articles and not ав 280 
stimulus, is тте (1956) article, in Which they acknowledge Mr. Pea ut very 
that the Komeret ps 7 end concerned with the Shape of a distribution and the dy ar^ 
А subsequent сарасы ren whose superior attainments rise above the mean 18 distribuir. 
Variables do not have E m (1958) refers to * instances ? in whiclpéeom ormally di i M 


2 E 1 Ое ut 
mal distribution, but says nothing 2 with? 
encouraged them to demonstrate: 
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doubt, | ix 
, had his views been ex i i 
. een expressed 7 
e Башт Ачай а. pressed in print before now, much of the controversy would 
There i " : - 
лао ony one small point upon which I wish to contest. He points out that by 
s of the scoring system all children could be made to appear ' under-achievers ? 


or ' over-achi 
-ai ters? c ы x 
chievers ', and that the usual convention should produce approximately equal 
realize that this was understood. 


numbers ж 

My ia с апа below the mean. He must surely 

Кк ы зе in writing my paper was to see how well one could develop a more rational 
al expression for the idea that all children are, to a greater or lesser degree, retarded. 


This s В $ 
urely is the idea that we imply when we talk of * capacity’ limiting ‘ content’, as in 
d by me at the bottom of page 141. 


the pa > 

Thus ih quoted by Mr. Peaker and in that quote 

of conve a he and I agree on the really important issues, I do not believe that the choice 
ntion is anywhere near as arbitrary as he would make out. Рнплр LEVY. 


S.P. 
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T OGICAL 
THE USE OF ELECTRONIC COMPUTERS IN PSYCHOL 
RESEARCH 


Critical Notice 


Computer Applications in the Behavio 
New Jersey : Englewood Cliffs, 1962. 
The idea of a mechanical aid to comput: 


abacus, described SO vividly by Herodotus 
a desk adding-machi 


окко: 
hi LD B 
ral Sciences. Edited by Haro 


Pp. хуі+ 633. he He 
ation must be at least as old Ва б -omputer— 
- But the first effective ig ques his father 
ne—was constructed in 1642 by a lad of nineteen to v e can 8 
officer of the French customs: Blaise Pascal's adding-mach 


yptian 


re 
қаса befo 
ibniz exhibited O° 

i Servatoire des Arts et Métiers, Thirty years vin ннн 7 Ww "i 
the Royal Society in London an iny ention of his own, working by ‘ steppec he 
would not only add but multiply, At the Gran 


‘oliver watch! 
d Academy of Lagado Gulliver 
mechanical device consisting of rotating cubes in а re 


and breadth 


‚ forty iro? 
ctangular frame, operated d we E 
of a large room *; it could КЕ caricatur 
nd original Statements, and Was apparently a — propos? 
; Raymond Lully's * reasoning machine ', and Leibniz 
reduce logic to algebra, 
even as late as 
Almanac were still being 


s cou 
: ations 
ized that, if only such comput He began 


Science 
Constructing se i 


useum, South Kensi 


г я t the 
nce engines?’ (portions of one are on view a 
as he called it, which 


hen in 18 t over nt. 
Purposes computer. Не spen Govern е 
pplied by the British ecision, t. 
€chanical parts with sufficient Qe hims es 
B TaBmentary accounts that aes descriP 

: 15 own, are almost unintelligible. Тһе best 5 
К А ality- lo 
both of his methods anq to another remarkable persona of Paralle | 
™ he christened his * Princess i 


| » Just 
| enou eda Walking multiplication table 
Ver parted ” а Birl was born— 
Ada, Sole daughter of my house and heart, jos 

, child of bitterness, though born in love. Mathema" as 
When eighteen Ada began Studying under Augustus de Morgan, Professor on «Youn 
at niversity College, London, and was taken to see « Mr. Babbage's engine invention ce» 
She was,” says Mrs. De Morgan, “ Miss Byron at once saw the beauty of the 1 ме 
understood its Working”, g ortly aft 


1 
f Lo efu 
шне he fikst Hari о ^. Ua 
From her account, wi 
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mathemati se i 
cal notes (illustrated by charts and diagrams, and incidentally correcting a 


mathematic H $ 

Pinar det ap at Du himself), it is clear that the principles of the ‘analytical 

ДЕ гез: Bubba a inn y those of the twentieth century digital computer. To feed in the 

a French iei anned to use the punched cards that had already been devised by 

ex-pupil of De M dps Jacquard, for controlling his looms. A few years later another 

à logical ois i Organ s, Professor Stanley Jevons, a great admirer of Babbage, constructed 
piano’ which would solve quite elaborate problems in deductive logic: (see his 


i of Science, 1874, and refs.). 
Cie se punched cards for recording, 
thie уаз} icd Ms Herman Hollerith, of the United 
used for EE. information collected during the US. census of 1890: with the methods 
Similar method census the job would have lasted until after the next decennial census. 
up and Ces s were adopted for the British census of 1911. Hollerith's ideas were taken 
— à орей by the International Business Machine corporation (IBM). However, 
which fully exploited Babbage’s principles was not constructed until more 


than a ce | 
a century after he and Lady Lovelace had formulated them. This was the ‘ automatic 
“Mark I’, designed by Professor 


se 
осна calculator ’, commonly known as Mar: х 
En elect arvard in conjunction with IBM, and in operation since 1944. It was essentially 
се ro-mechanical computer. 
Сайрады ‘rst oll electronic computer was the Electronic Numerical Integration and 
1946. t d IAC), built at the School of Engineering, University of Pennsylvania, in 
ЧТР intended primarily to solve differential equations of the type used in 
arithmetica | he trajectories of bombs and shells, but was capable of most of the elementary 
thous: cal operations. It had no moving parts, and consequently worked about a 
and times as fast as Mark I. Still more ingenious models were planned by Professor 
istened EDVAC, 


von Neuma : i 
eumann and his co-workers at Philadelphia, and affectionately chri 
es were, first the substitution of the 


UNIV. 
inar AC, and MANIAC. Their distinctive featur 
y number system (the conversion from the decimal system being carried out by the 
instructions. А similar 


machine) ; E 
тни and secondly the internal storage of the programme of à 
ine, with an exceptionally large memory, Was the Electronic Delay Storage Automatic 


аг (EDSAC) built under the direction of Dr. M. V. Wilkes at the Mathematical 
Sine foe University of Cambridge. This was in fact the first of the binary machines to 
Man ER actual operation (1949).! In the same year F. (з. Williams and T. Kilburn, of 
А m University, published a remarkable paper showing how an ordinary cheap 
phos is ray tube could be used to store information by means of a charge put on to the 
sam р hor screen by an electron beam and to read it by turning the beam once again to the 
tub 5 place. About 2,000 binary digits could thus be stored on à single 5-in. сове 
аї d with an access time of only 10 to 20 microseconds. Whirlwind I, designed and built 
"Ts the Massachusetts Institute of ‘Technology, reduced the access time to 1 microsecond. 
= 018 was the forerunner to the computers used in the Semi-Automatic Ground 
nvironment system (SAGE), sponsored by the U.S. Air Force, and designed to process 
at top speed vast quantities of radar and other data. SAGE is said to be the largest com- 
Puter, or rather network of computers in the world today. і sae Ae 

th The modern computer seems destined to play the same part in the m Ең i 
€ newer and more complex sciences that the telescope and the microscope played in the 
"The capabilities of existing machines may be roughly 


€velopmen i 
Ме t of the older sciences. H К x 
Indicated as follows. Since multiplication is the dominant operation, speed is commonly 
of multiplications (with about 10 decimal digits) carried 
"versitv machines is about 4,000 per sec. 


ex ч 
Оры in terms of the number 

11 Second. Th t day spee : Е 
The NORC БИ P s S o (With pencil and paper one 
Such multiplication takes about 4 minutes; 15 secs. or thereabouts). 
utomatic Digital Computers (1956). 


and analysing data was 


storing, sorting, 
States Census Bureau, to deal with 


runs to 35, э 
with а desk machine, 


‚ cg. M. V. Wilkes, 4 
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The word memory is usually about 4,000 words, but the newest models run to 8,000 са 
'They have an input rate of about 30,000 per minute and an output of about 18, 
minute. 'ТҺе Mercury can handle 125 variables: the Atl ) - stalled 
At the moment of writing there are twelve British Universities which have ist di 
an electronic computer—a Mercury, Deuce, or Pegasus—for purposes of general dtl 
At the University of London Computer Unit a Ferra y 
for over four years. During 
have been devoted to statisti 


as more than 200. 


: Н : Epis: : has been 
sociologists, psychologists, and educationists). Up to the present such work = a 
limited mainly to the calculation of correlations and multiple regressions and analys: 
principal components. But plans 


es 
: ; ‘ e typ 
are already under consideration for extending th' 


de ‚ installed, 
he next few months an Atlas machine is to be 1n$ d. in 
and should be fully operative еаг 


ly next year. The Atlas (developed by Ferranti ee 
5 ngineering Department of the University of Manc cury 
is one of the largest automatic data-processing machines in the world. ‘The Мег 
Autocode can still be used (as well as programmes based on the Atlas's own system) 
его irables is increased from 125 to over 200.! ign ОЁ 
Considering the active Part played by British mathematicians in the desig 


r ў а al ‘ament 
calculating machines it is surprising to find how little use has been made of such equip 
by British psychologists. ТІ : à 


5 hey write eagerly about cybernetics machines and minds, to- 
eres models of the brai hitherto they have аде lite practical use of yt 
cp de Spp my own research students, Dr. Max Hamilton, 27 

die with the help of the Mallock machine at Cambridge; and a contemp 0565 
student, Charles Wrigley, was one of the first to изе е UP uter for purP ly 
of factor analysis: , to use an electronic comp ear. 
all Professor Wrig 


, 19 : . However, 26%. 
'rofes ley's work ЕЕ 1952, рр. 1054. and refs.). ө fth 
possibilities of digi 


a «tons alre? 
ddition to seve a : ations 


sive 19° 
В -worke: ; аке extens’, 
niversity’s compute workers are planning to mak 


A sych 23 
at research students in PSY ]culà 


ca 
i i ased on 1515 
by an electronic computer. қағаны дылы da i 


ісе со 
in collecting large arrays of test. results, of, m fortunately tegumoe ee nd 
clearly i x S, often withou: ea ed plan 
un 2 In mind, and then anding over the data t pud PRET ADS i calcu ts 
rrelations and perform the factorizatio 9 à computing un 
himself with inti i > 


› А arti e 
extracted, usually in terms of his P n: 


about iy 
» More often than not, he knows less @ , ipei 


ом! y 

than his predecessors who carried 0%. yer 

3 i Y 
es of a slide rule оға desk machine. This, I fond в for 
e ы СЕ BO d ТУ textbook, written by psycholbe ев, P 
methods of p'aming in comparatively elementary terms the nature, possibi 

Programming and utilizing the various machines now available.” 

Ne 


Computer аз “a 
eaven-: 
hand- nesent de 


computation dave i, vice for analysi 
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Such a tex "E 
extbook is now provided by Dr. Harold Borko, who has edited a volume 
;chology іп the University 


surveyin 

g the whole ; 

of California Prio de am Dr. Borko is an instructor in psy 

deal a and a member of the researc! z 

ing more н де research staff of the System Develo i 

articularly wi ys ment Corpora 

collaborators — with what he calls “ human factors science B His men 

sist of specialists actively engaged in behavioural researches which involve 


the us 
e ; 
Sce беде computer. 
" * book is divided i ; 
editor, Bury ы ы into three main parts. The first two are written entirely by the 
сорын E sms what computers are, and how and why they have developed. 
of De 55 4 E told, “із a machine that is able to calculate and perform sequences 
instructions," Б. logical operations in accordance with the prearranged programme of 
Advantages are its wever, as We shall see, it has much wider uses than this. Its special 
manual labour: nep speed, its increased precision, and its economy of mental and 
a :8 e n > i imi i i 
at each ита es can be programmed, it eliminates the need for human intervention 
Afte ie) seu. 
the free ra few introductory pages 
question asked by the naive stude 


Аз С.Е 
а land ооп has observed, “ The answ' 
bi 15 c . : Я f A гі = 
standpoint it certainly acts as though it were thinking”. In point of fact, 


Says Dr. К 
the 0005, “the computer only performs prescribed physical operations which 
uman Defence: correlates with thinking. Machines manipulate symbols; it is the 
istory of the main hat thinks . Most of Part I, however, is concerned with the detailed 
Drimarily for pe stages by which the modern electronic computer has developed. Writing 
American macl EM readers, Dr. Borko confines himself mainly to American work and 
fully the pend and it is for this reason that I have ventured to describe a little more 
Section. with pese made by British mathematicians and scientists. He ends the 
main uses, a brief account of the characteristics of present-day computers and their 
ЖЕН... гала іп fact far more varied tl 
of business ie orko's scheme, one may say 
sales, Said e for large corporations and governmental offices (e.g. to deal with production, 
Industria] 5. е (2) their more recent applications have been in t 
orward-feed E (e.g. spinning and weaving, regulating machinery by ack, 
roughly pate rting, inspecting, and even assembling): these two broad types of application 
Шё ош! pond to what is known as ' automation ^3 (3) their most impressive use at 
developme is for the U.S. military establishments} and much of the money spent on their 
nt has come from the U.S. Army, Navy, 4; (4) their 


most obvi and Air Defence Comman 
vious and immediate application is to undertake highly thematical 


кошы, : complex ma 
putations, particularly those ofa and since, as 


tained, « statistical type: Russell long ago main- 
comp ) formal logic is the same ics", the phrase * mathematical 
Н utation ' must here be taken to inclu 


thing as mat 2 
infere А оша formerly have been called © logic 
nce’, whether deductive or inductive, 


de what wi уе b 
applicati demonstrative ог probabilistic; (5) a group of 
in the ions of special interest to pure and applied psy¢ rticularly those working 
field of individual and social psychology, consis 


hologists, ра: 
as w ment of computers 
orki е M e 
i rking models which will simulate complex processes or igh 1 
in Dr. Borko's preliminary list. 


Dr. Borko begins by disposing of what is commonly 
nt—‘‘ does ап electronic brain really think ? ” 


er depends on how we define thinking: from 


han the layman commonly realizes. Slightly 
that (1) their widest use is for the processing 


ts in the employ! 
in hi Although included 
" Pe book, this last group is not 56 ly classified in nin 
mee most familiar to the British psychologists are Grey-Walters electro- 
nical tortoises ^, and the more recent ‘ working models of the brain >; in engineering 
1 
apparently die ward was first coined by D. the Ford Motor Company, in 1947. 
time: seems also to have been used by J- Diebold of the Harvard Business School about the same 
е9 ыы his book on Automation: The Advent matic Factory, 1957). For the more 
Чоп? шшс стр а process OF system à he older and longer term, automiza- 
should, I would suggest, still be retained. 


р. 5. Harder of 
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obable 


perhaps the most striking applications are the ingenious models simulating the p flight 


behaviour of new aircraft before they are actually constructed by calculating various 
parameters—speed, gravitational forces, strength of materials, manoeuvrability, ete- , the 
Part II, though comparatively short, forms one of the most useful sections iB 

whole volume. It begins with detailed descriptions of the ‘ functional components Е: 
data-processing system '—the input and output devices, and the units for stomen 0 
control, and for arithmetical computation. Each is clearly explained, with the 2 the 
diagrams and illustrations. The next chapter deals with the representation of data by as 
binary system, by Boolean notation, by ‘ flow diagrams ', and by punched cards OF hi 1 
This is the stage at which British students of psychology seem most often to get bewilderr 
Yet for those who have picked up the simple logic of dichotomous classification as it appe 

in elementary factor analysis, the underlying principles should already һе familiar. fa 
take an elementary example, suppose we want Ее бе brightest candidate out 0 
group of three—X, Y, and Z say. There are six possible orders; but the solution hes Я 
n , 


obtained by asking only two or at most three i T iagram mig 
Ey У questions. Thus the flow diagram n 
pin ZB) М hos If Yes, X>Y" then (ii) Is Х>>22 (a) If * Yes’, print X; (b) ra yes^ 
. o question (i) th rer is © N, o s т. 575,772 (г 
print Y, (b) If * №’, i, с answer is * No, Y>X °, then (iii) Is Y >Z? 0) 1 so om 
hi 

en should, in my view, be able to analyse his main problem, and t 
convert the н р to confirm or refute, into а logical scheme of this kinc- 


the particular machine which is 


and widel Ё s ы à кі 
(а portmanteau te an ely used language is that known as оге 
rm for * f "uS А А жанг the m 
recent models built by IBM b la translation’), "This was intended primarily for d many 
л 


is 
fortran and i Опег computations required by psychology, and 
a in the * universal computer-oriented language аре 
ch-students can learn to punch саг 8 vevet 


tion; and to this en Programmer at successive stages ОЁ the 


em . 
the techniques апа he research-worker should have some €". uter? 
nd the terminology used in programming €? 


2 "OTPOration, General ; ‚ For (1961). 961 
New York, Wiley. E Division, and DD al Information Manual: Fortran, ming 1 


д. 


? For a fuller account see R : 

- A. Brooke; M e 
* Dr. Borko and hi i a rey Aut а d jo 
purposes peite ү ын include a few ры! а p eem = Buttm h " 
Sciences, by ҮҮ. Үү. Cooley uar" is to be found in ун Бола ая for the MIS 
flow diagrams. К. Lohnes (John Wiley, 1962). "This also uses ' porien 


T 
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In additi 
addition every stu 
y dent should try out the methods to be used for himself on a desk 
ез 
and over all calculations to 


machine. 'Th 

1 е pen а 

the computer. погане t student is all too ready to h 

ape a t noreover a little apt to t 

ake mistakes apt to suppose that computers, unlike i 

research-workers whi К than once I have seen results passed back to. ee nape 

Part III hi 3 h are manifestly absurd even on à first inspectio! ; ME 

hich оссиріе л D 

of computer Ы жеттен С more than half the volume, deals with typical applications 

Е ach chapter is d e: are likely to be of interest to psychologists and social scientists 

a nd every contamos Ба yn expert who is himself actively engaged in original EL 

instances, so that the a9 ev idently been asked to illustrate his special theme with Concrete 
exposition proceeds throughout in accordance with the admirable 


rinci 

d me еен by example. 

m pening не bw whole part may, ] fancy, be subdivided into four distinct sections. 
University of Michi А У Professor Wrigley, Е. L- Kelly, and 7. C. Lingoes (all now of the 
in psychological higan) deal with ‘ the university computing centre › and ‘ data processi 
of psychology = . Dr. Wrigley incidentally contends that every large Puce. 
be a member of " include a computer specialist. The specialist should at the same time 
departments—soci e computing centre, and might, in the early stages, also serve other 
that inis Кич ciology, political science, communications, and the like. It is to be hoped 
In the country. E = chapter will be studied by the head of every psychological department 
the Ша _ Dr. Kelly and his colleagues point out that in the United States, next to 
and most bes сш and physicists, the university psychologists were among the earliest 
ments: they ee users of computers. Psychologists have to deal with fallible measure- 
strictly m as a rule, plan their experiments 80 that all variables except опе are 
require one or o 4 and the relations that thus arise are highly complex and consequently 
rightly remark E er of the available forms of multivariate analysis. Indeed, as the authors 
themselves С, many widely used statistical techniques we chologists 
Beers бао) notably by Galton and his followers. computer 
o have been realized by psychologists a i 


Bratifyin, » and it is 
t ; 
named [з that two former research-students from University College, London, are 
Wrigley. Rea ms in this movement— Professor Raymond Cattell and Professor Charles 
aders of this Journal will already ith their work from papers in 


earlier issues.! 
——multiple linear 


The 
secor T А d es 5 
nd section deals with specific statistical types of calculation: 

onical analysis. The last may strike some readers as а 


re қ 
dope ten ie analysis, and can! 
British ee ws author of the chapter, Dr. P. B. Koons, observes, “ not until 1947, when the 
1al of Psychology added a Statistical Section,” was canonical analysis brought to 
i ity of the calculation has 


the a 

pL of the psychological public ". 

puters n practical use; but today these са: 
. Multiple discriminant analysis, which has suffe: 


1 
See 
of og өлен published 10 years ago by C- Wrigley and 1. О. Ne 
һе ыды; жадыма: Matrix with the Electronic с ’ (this Journal, 952, | 
Ordnan was carried out on the ilt by the Illinois School of Engineering for the 
with г ce Department of the U.S. Army) almost in operation. "The comparison 
esults previously obtained wit trates the superior range, 
ions which former! 
e 


Precisi 

ҮКЕ, and speed now obtainable: calc! eek or more of full-time 

can be accomplished in 5 or 10 minutes. 1 analysis of the 11x11 
) For rotations see 


Correlati К 
elation matrix for emotional traits (ibid. XII, рр. 385); Wrigley and Neuhaus 
gif. and refs.). 


mus 
2 Tes Quartimax Method ' (this Journal, 11, 1954, PP- 
е reference is to * Factor Analisi Correlation ' (this Journal, 1, 1948, рр. 966). 


Dr. 

oe also cites the papers bY mum Correlation of Two Weighted 
Eoi ‚ Bartlett on * Internal and External Facto? Analysis > (both in the same volume), and 
y on “Тһе Prediction of 2 Complex Aptitude ' (ibid., V, pp. 93f.)—all of which deal with 


m 
uch the same problem. 


„ Neuhaus оп * The Refactorization 
Уу, 1952, PP- 105#.). 


124 Critical Notice 


d 4 a few more 

might, I venture to think, well have been added to the series, ройы ы a A. 
general techniques such as the analysis of variance and covariance T sc igit request 
classification procedures, The chapter on the all-important topic о eme а 
is by no means as clear as it might be; but the following chapter on a P from ШП 
Fruchter and Earl Jennings is admirable, Since Pearson’s original procedure, 
all the rest have developed, is equivalent to lable fot rokation Бу 
any machine can at once undertake it! Programmes are now also available 
the quartimax and varimax techniques, 
other method, is a case Where frequent 
investigator is desirable. In this country 
grammer to put unity in the leading diagon: 
of artificial factors. It js à simple matter t 
this the investigator will usually require t 
But the most urgent need seems to be for 
(i.e., the method which allows a ‹ 
including the necessary rotations fo 

The third section may perha 
Processes, psychological and neu i 
* the simulation of а brain’, J. т Culbert: 
describe © computer simulation ° 
behaviour ^, and musical c. 


]ware 
lishe 
sing 


: е hara 
* a look into the future". As regards 


Е ill d 
Оп of programmes. A development that will d 


Ogist is the attempt to design equipment ae 
сап à page of print Ог typescript, апа convert the contents into the 
code, Meanwhile What would Seem to be stil] more 
at least a more b 
of machines, At 


ch wh 
quisite 


adopt their own 


H 2 c 
Peculiar vocabulary. An 
d mathematica] 


ing trie 
Procedures used, or being 


! For the analysis of a Correlation ‚ on 

Principal Axes or ' Weighted Su Programmers in this country of American 

igenvectors. For a fuller account 0 »rinciP? 

Usage see C, Wrigley and J. 0, Neuhaus, “The Use of an Electronic Computer A Computo 

Axes Factor Analysis ^ (J. Educ. Psychol., XLVI, 1955, pp. 31-41, D. R. Saunders, UD x n 

rogram to Find the Best Fitti : а given Hypothesis, Psychomet! Analyse 
iser, ‘ The Application of Electronic Computers to Factor á 


istician 10 
I may add that the issue of an Statisti 


all 
Jo fo 
: н d r side 20. ет 
* Dr. Nixon is developing “а single, general and powerful programme which will dA mach ic 
and any of the commoner forms of multivariate analysis”, Tt will be, “ so far as possi Е 
independent, LC. not tied to the 


i е Peculiarities of ап 
In operation » 5 the Programmes DOW in use, thoug 
available 4or5 years ago, still re 
calls his method Mulvaran, and 


E 
5 ly au 05 
Y particular machine, and er with pe 
d h greatly improved as compare Ni: 
quire the services of a specially trained operator. 

hopes that it will be available early next year. 


— - 
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In. psycholog n 
the не which at present no programme whatever exists. Here is a task where 
Busan look; Dee must take the initiative. 
reader most нче l = over the whole volume, what will, I suspect, impress the British 
what it cns do fo У 18 the new and expanded view he thus gains of what a computer is and 
data-processing М psychology. The term ‘ computer ' is itself misleading. The ‘ electronic 
reasoner, а paure is not just an arithmetical drudge, or even a novel logical 
The manipulation рр шы are not mere calculators; they are manipulators of symbols. 
тоге, Тһе feiner poe arithmetic, algebraic, or logical problems: but it can do much 
variables, or DRA s и represent many other things besides numbers, algebraic 
апу type of асыр ча кеденде they can represent almost any fluctuating element in 
а model which re rod 2008 as we have seen, a so-called computer may readily function as 
community ог (boh E uices (no doubt with a good deal of simplification) the conduct ofa 
Computer, not mer чаре a brain. Consequently the psychologist should think ofa 
to experimentatior ely as a highly elaborate substitute for his desk machine, but as an aid 
Psychologist bu 1. / For this reason, I would venture to urge that, not only every statistical 
volume! » but every psychological student, should make himself familiar with this 
CYRIL BURT 


le: 

Sin A 
e PE жылғ was written, the British Psychological Society has arranged a Symposium, оп 
The contribute, of Electronic Computers in Psychology ’ 25 part of its 1963 Am. bu 

epartment жарын Benedict Nixon (University of Topdan Computing nipa оа 

ervices, Uni E rica Engincering, University of Manel ester), К. А. Redi: са t 

Tanchest niversity of Birmingham), F. W. Warburton and G. M. Forrest (School of weston 
Some о К, апа H. J. Hallworth (Education Department, Birmingham). We hope to ЫШ 
Statistical 15 Papers іп a later issue. It is instructive to note that, whereas, in the early ze a 
PSycholo psychology, factorial and other techniques were developed chiefly by students of indivi ш 
аге those a Working in the field of education, so today it is British educational poche x o 
cussion que in adopting or adapting modern computer techniques. In the course Ji e dis- 
Othe; r Max Hamilton, who is probably more experinced in work with computers an any 
in. *. Psychologist in this country drew special attention to the difficulties under which British 
the psychologist has п how to make 


invi 
is 01810015 labour at the present time. If as not only to learn mon 
garies of the machine, yait several weeks 


15 own З 
Programmes апа ПТ the vi but also to w 
ef er s and to cope with the уа А = i 
and ae it is available, the advantages gained by the speed of the computer may р T en 
at i ре research itself is exploratory, it is impossible to expect the results desired to be produce 
€ fell swoo 
p. Қ " : 
$ i n ; published under the slightly mis- 
leadj ay J draw the reader’s attention to а volume recently publi I 
Ming title of Management and the Computer of the Future (edited by Martin Greenberger 
1 ring its centenary celebrations the Massachusetts Institute 
E of the computer—including 


and S 
of таны уне) Po dd i on the future 
Ology iz i iscussions оп 
s ology organized a series of talks an iscu: т а 
wr topics as fhe place Bn computer in the University, new methods of programming, the 
nulation of human thinking, decision making, and the like. The book is written by experts 
z: st to the statistical psychologist. Unfortunately 


Or ex 
Xperts; but s] o of intere 
hould nevertheless be of inte Em A 
in this country ; and it is to be hoped that a similar 


еге is 1; 
Volume little reference to recent developments 1n 
© will be prepared and published over here. 
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; Charles 
Combinatorial Chance. By Е. N. Davip and D. E. Barron. London 
Griffin & Co., 1962. Рр. x+356. 63s. 


sible 
: ; 5 er of pos 

“ Bernard Bauhusius, some time before 1617, discussed the numb 

arrangements of the words in the line 


A » 
quot sidera caelo ". 


if we 
: d that, ! 
erous as the stars in the sky’). He conclude 2, 


mence their exposition of wh 


most complicated study 
unexpected implications 


ate the 
illustrate * 
as theoretical; and it may serve fa en 
have undertaken, not only into the tory that lies 
Iso into the long and curious his 


They start with a chapter on ‘ elementar: 


in turn to ‘ definitions ’, ‹ probability-genera s them 
tions ’, ‘ expectation techniques ’, and * devicé 


jis a | 8 
ts and matching’. The“ matching method t 


ceed 
hen P func- 


4 › 
atically with the whole topic, starting : Moivre 

itworth—an adaptation of 
The expressions obtained fro ordin 
ted for practical use; and acc 


t'. They are problems which 


iver n 
obs€ о 
ars Or зо. This, as our authors 


у during the last fift 
surprising, because much of ra se 
elementary properties of 


è men. ent 
Until the 2 


e 

Th 

9 Introduce the word < / capital R) 45 С 

term. Even today, however. much Hine (ере М д Y ive ВЫШ est i 

| i ә ЧСА Of the theory із still “ in a formati este 

chapters on the subject begin with the Question of ranking criteria designe p^ дай" 
randomness in a sequence of two or 


mo; A : more zen 
d ics E B те alternativ, onsider the к 
bivariate Statistics, particularly thos: : atlves and then c 
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The book А 

К concludes with ап examination of the various ways in which possible departur s 
described, and of the resulting effects on the Шоп 
al distributions ?. Here no completely 
1 alternatives ' are 


from гг 
of [у a had ala may be 
unified es Б ү аге often termed ‘ non-centr: 
grouped io a аена 'The various types of ' non-centra 

Dui of Herman. оа Glasses and each is separately discussed. 

only those which еі юре with which the whole volume is concerned, I have mentioned 
Кесепет е EYE she TON obvious bearing on the work of the statistical psychologist. 
is specializing on research in this field should make a point of closely 


Studvin 

ying every ch: fois 

: ap cte i 

lucid, and the Prol | 1 һе treatment of the issues, complex as they often are, is unusually 

read, ous choice of illustrative examples makes the discussion delightful to 
Cyr Burt 


The Behavi 

Yale Dh S ваа of Perception. By J. G. TAYLOR. New Haven and London: 

el Mins Taylor’s кыр ae uu xvi+379. 43 8. 
Шор, although ” ча E "jp tha all conscious experience 1s a function of learned 
"mediate aim is “ adds) his “ exposition 15 confined to visual perception 25 His 
Sciences ” by de to construct a theory of perception within the framework of the natural 
of the properti emonstrating that perception is “а necessary and predictable consequence 
follow, since "a Bs living organisms ". However, his exposition is by no means easy to 
terms of « CMM 5 avoid ambiguity and longwindedness » he has decided to express it in 
Seem fairly со RS matical set theory”. As long as he keeps to his symbols his deductions 
is final Hs e The difficulties arise over his initial postulates and definitions, and 
Processes, mee s to identify complex symbolic expressions with observable events ог 
of the ordered wan, argument begins by defining a set, F, which is essentially “а list 
tog. «ро ween ‚ q and т, satisfying the condition that m is a conditioned response 
е, networks of ud of responses, m ,” we are then asked to substitute “ the set of engrams, 
We obtain a wi se pete connections.” This yields а new set with elements ф. Finally, 
a third set II consisting of those elements of Ф which are simultaneous. ‘Thus 
has emerged from 


« 
18 а com eas 
plete description of a momentary state of the system that 
ie. “of the organism in its material 


the ада i 

environment.” of the multistable system, U ”, 
ү 4 

Уегу Жы қсы which thus emerges and which js designated IT constitutes, We are told, “a 
cluding cha Ж е вес”, and is discussed іп some detail both in the opening and in the con- 
a Specific p ers of the book. According to the defin. hich he starts, TI is merely 
Perception М of engrams. However, Mr. Taylor now “ proposes to identify II with 
Perceptio d If this is a valid hypothesis, then ”, so he contends, “ the properties of 
n should be directly deducible from the properties of IL" He goes on to cite 
number of the properties 


Observat 
«йа P and experiments which, he claims, shows that a г 
е from П as so defined do in fact characterize the processes of perception. ^n 
llection of sense-data that are in operation 
from his assumptions he does 


ition with w 


Partic 
аш he tells us, “ е set П describes a со 
eously.? How exactly this last statement follows 
i der an element of II to be a piece of knowledge 
1 describe the simul- 


« : 
consi 
» he says, * the whole set wil 


Not exy]a; 
X " 
Plain. Finally we are asked to 
f facts about the environment ; 


abo 
Ut the environment ”; and “ then 5222 р 
but this is precisely 


ms a definite non- 


tan 
соц $ 
What is neut of a large number o 
[is meant by being conscious". The last statement, however, seems : 
© network of neural connections ”, 1.е. а structural 
ee how it can also be “а 


Sequi ^ 
Part En For, if an element is merely а z ork of 
Piece of posu " of a “ living organism ”, it 18 difficult to S 
Perceptio, nowledge". At all events the argument cannot possibly / 
Properti n, as a mode of knowing, isa“ necessary and predictable 

M tes initially assumed. 
With « A Taylor, however, contends that his theory а: 
the disjunction of subject and object that has been a 


bly be said to prove that 
> consequence of the 


s thus set forth enables us to dispense 
basic axiom for practically all 
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t 
argue tha 
2 n “ ‚ attempt to argu 
writers on the theory of knowledge". His critics, he says, may attemp 


<peri- 

hi n: а оп sable expe 

ich all kno i з і iate : inanalysab 

“ the sense-dat: which all k wledge is based are immediate = : eae 7 reasserts 
i i iv mething deduced. But any such obj 

ences ”, i.e. something given, not so ething d 3 


shown to be com- 
the dogma of the ghost in the machine ”; and this, he holds, has been shown 
pletely untenable Бу“ Ry 


+e distinct 
le's brilliant exposure”. “ Mind ” would be something " се the 
from the order of nature”; engrams, being physical, are not. Т hus, ерді terms’ 
common view, it is after all “ not impossible to define consciousness in Js елд the like, 
By so doing we get rid of non-natural concepts, such as minds, souls, will 2 2 scientific 
and at the same time are able to explain “ the failure of introspection ” : f the early 
method. Dualism, in Short, is banished. Thus, in the end, “ the revolt ie to a new 
behaviorists against the ‘ mentalist ° assumptions of classical psychology has led 


M "Taylor's 
& H : эе = x а Мт. T 
assertion of the scientific respectability of consciousness ”, for, according to 
demonstration, consciousness itself 


e 
n 5 herefor' 
turns out to be simply a behavioural, and t 

physical, phenomenon, 


This final conclusion, as М 


And the unprejudiced reader 


са!» 
; ; paradox! 
т. Taylor himself implies, seems decidedly Рр 
whether there ma 


r 
;onde 
5 ы s 4 ally W 

; Whether behaviourist or mentalist, will naturally 


„ the fallacy 

Y not be some hidden snag. Мог is it difficult to see where re incom- 
lies. Suppose that as a mere male I am puzzled by what at first sight seems E want 
prehensible characteristics of the feminine sex; and, as a thoroughgoing monist, nception 
solve the problem by banishing the dualism ” which, according to the popular co begin 
Seems to make femininity « something distinct from the order of ” masculinity. горозе! 
by defining a set М Consisting of all males, Į then, by a stroke of originality, “Р ould 
identify women with part of the set M”, 


u T argue, “ this is a valid hypothesi ы 
aracterize females from those that wc 
What are the most conspicuous properties characters e 
They all have two legs, two arms, two eyes, an upright posture, and the gift bse 
From my hypothesis I deduce that Women will have the same properties. And a at aki 
shows that they do in fact have all these properties. It would seem therefore cessary 2 
now confirmed my hypothesis, and can therefore claim that femininity is “а nece 
Predictable consequence ” of the male organism as such, 


be able to deduce the properties that ch 


? 
characterize males." 


males * 


qually easy to « 
another form of dualism. Th 
consequent: “ 
of all sophisms. 
properties that are 


esis " that black is white, and fallacy of Ue 
rely obvious: it is the familiar "commo e 

uent); but C, therefore A "—the par i ге 
t “demonstration » Proceeds by selecting d of coU р 
tly ignoring the rest. ‘There pre К a і 
епоп of perceptual awareness ы struct. р 
So far as an engram is a physica ams WP 
ndeed there аге many neural eng? 


The apparen 


such, and 
1ousness : į 


en 
“em 8 hi cal 


ger es 
he Р? te 
two—the physical structure and t tul 


well known; and Mr. Тау 
attempt to rebut t We must therefore 
what he regards аз his main thesis, 


lor's chapter on * Other iae eR Жей 
conclude that he has failed t 
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On the other hand i 
Particularly Пал M d = undoubtedly of great interest to psychologists, 
EOE белік aperens alized in the experimental study of vision. Ross Ashby’s 
ОЁ which. the-issues е аў — provides the basic quasi-mathematical concepts in terms 
furnish the chief 1 base ormulated and discussed. Clark Hull’s Principles of Behavior 
Been наада о ep E: assumptions. And the experimental work has largely 
at Innsbruck. y the recent researches carried out by Theodor Erismann and Ivo Kohler 
The topics i ; 
of "€ ЖЕ іп which Mr. Taylor is mainly interes 
proceeds to mus d with. two chapters on the development 
9f the visual fi n er the influence of gravity and of parallax, and the general ‘ expansion ' 
the divelopnaen . Finally he examines, rather more briefly, the perception of colour and 
chapters of “eee perception through other modalities. Perhaps the most instructive 
Various types digne which report a series of experiments on the effects of wearing 
Invert the visual ч, istorting spectacles ’, e.g. those which (like Stratton's lenses), not only 
al field, but also reverse the directions of right and left—a device which Mr. 


Taylor conside 
The ое dii be “ the most important experiment in the whole history of psychology". 
and nio. рети are analysed much more rigorously than has been done before, 
Seymour Pa e ЭЕ use is again made of set theory and mathematical deductions. Dr. 
Such расна Ш provides a * mathematical appendix ' which enables the effects of wearing 
acles to be formally calculated. ‘Although none of the results support Mr. 
a valuable contribution 


aylor's * A 
to Poe dur thesis ’, the conclusions reached undoubtedly form 
nowledge of the processes involved. W. L. GREGORY 


ted arise out of the visual perception 
of space perception, and then 


The Sci 
Rone d By John McLeish. London: Barrie & Rockliff, 1963. 
DE тета, 
it would үс: book has no preface. From the topics selected for discussion, however, 
of Stich nes that it is intended, not so much for students of psychology as for students 
calls * the en those in training colleges for teachers, and for what the dust-cover 
Study of the а agent layman’. Its aim, we are told, is to describe how “ the scientific 
clusive provi ау people behave has made inroads on а territory that was formerly the ex- 
based ^ (Dr. M of religion or morality”. “ Тһе materials on which the book has been 
Periodicals Е roms adds on the last page of all) are scattered іп out-of-the-way 
author has ЕЗ ooks, most of which would be unavailable to the ordinary reader. The 
is, as I th — decided not to annotate the text with references to the literature. 
P. McLeish di every reviewer will agree, is а most regrettable policy, particularly since 
on, he atio describes his approach as essentially “ polemica As we shall see later 
No opport utes the most surprising views to various living authors; but readers are given 
The es for checking the accuracy of his accusations. | 4 Д 
Part I, e ook is divided into five main © parts’, the last consisting of a single chapter оп!у: 
on three deem Presuppositions ’, contends that, аз а natural science, psychology rests 
Which asic assumptions—* simplicity, order, and causation > Theological c. 5 
they 1 apparently include such concep ind ' and consciousness, аг? rejected ecause 
'The multiply entities which are unnecessary x « violate the principle of causality. 
concluding chapters explain that Pavlov, who i atheistic monist 


d materialist od formulated a coherent and comprehensive theory of human organism 
ith “ the princ basic". His theory 


e Жасыл system ”, Wi iple of determinism as „theory 
айй {ы to be “ sufficiently sophisticated to encompass the complexities of human activity 5 
Жо erefore forms the groundwork of the book. Dr. McLeish tells us that the im- 
ance of Pavlov for psychology only became apparent as а result of the discussion 

in 1950 in the Soviet Union". It now provides us 


detai А 

е not given) “ which took place 1n 5 h 
the an “ objective psychology freed from the Procrustean framework of introspection and 
ology.” It is true, he says, that Sherrington believed that consciousness as such was 
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; and certainl 
' He was in E 

Dr. McLeish 
c to the 
before 
voted 


Watson attached increasing importanc 4 
viourism from 1914 onwards, i.c., ws 
his Contemporary Schools (1931) ап 

Experimental Psychology (1938). 


s that 
т surprise in store for us. Не 


cognize 


222 Sha “a » and prefer to speak 9 
a good many physicists are chary of talking in terms of “ causes апе pr tain quantum 
“functional relations between independent and dependent variables ". Cert: 


‚ tells uS 
principle of indeterminacy. But that, Fares тһе 
Scientists outside a comparatively narrow Aem should 
gree with Leucippus.” Why the scientist of юа pe 
eisenberg is by no means clear. But in any ase fof 
ns clear: ular among 
deterministic type of monism that was pel modern 
h century and to show how it can form the basis of Watson 
aviourism is therefore quite as extreme as that 


ui s ible € 
1 15 to make out the strongest possi 


The chapters which will chiefl 
Part II and deal with “ the theo 
is “ the statistical basis 
Statistical basis), 
mathematical analysis ” 


make ЧР 
ttack 
c its 


y interest readers of this journal are those RS e 
ry of mental testing ”, Here the main target to 
of the theory " (or rather what Dr. McLeish supposes thods of 
ck on * the Galtonian and Pearsonian ious соз 
eveloped by Spearman, Burt and their соп ап 

art he declares that “ the constructio? . 


ssibilt 
> 2 4 е ров 
*nomenalist approach which denies the P move 


rice? 


as adopted and а 


» Here 


ogy: 
d :4 psycho 

of mathematical techniques in Р 5 mnis 

he most vigorous Ee 

Put it mildly, the ien of E 

terested themselves 1n he 

‹ res f tudying t are 

the possibility of s finitions “ y 

(provided acceptable ч ennai 3 

his investigations of the perfo s 


тері 
childre 
ions of the behaviour of schoo ental 


Galton, Burt, 
struction and use 
causal connection: 
given of ‘real’ and of * causal ’), 


Spearman, Brown, a 
of intelligence tests” 


ics 80€ th. 
it, apparently extracted from the Fugen xh ich 
» P- 5) is quoted and criticized by Dr. McLeish 2 p wel 
SmPt to state or refute the < eight converging lines of evident he 
PPorted (рр, 356). Apparently the ipse dixit of Dr. McLeish 


But he makes no att 
the concept was su 
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ability; Spea 
END Oe thought “ general ability or intelli » 
“ special bilities observed; Brown, Thomson, T! ЖЕП. Rx s eae cr xr 
Problem was how alone were sufficient. Here were thi : di R Pu pue 
А coheed ют бө deci ооа ree distinct hypotheses. The 
the у esolve this tria: а к c Я 
АЕ 
E Y and secondarily ed ШАЛАШ 1 551 cation primarily of modes of behaviour 
nis or that type of b y of ividuals (or “ persons ) according to their manifestatio 
ee the necessa 2 chaviour. Karl Pearson's method of ' principal сот елы" 
i» early paper (1901) шша procedure for classifying both ' traits ’ and ‘ eons ў 
ур: The word * Ж expressed in terms of a rather forbidding type of T sem 
a essor of Natural РЇ il р> had already been introduced by J. J. Sylvester (at one time 
е mbers from which Ж osophy at University College) to denote « a rectangular array of 
p row (or clones m села can be derived". А * vector? is merely a moie of 
a the physical peer from 1901 onwards © vector analysis ' became a regular technique 
E echanics by Bom -— Ж. application of matrix algebra to problems of quantum 
Эй a ‘year ОЕ Бр. ^e көр in the 1920's widely popularized the procedure; 
E^ known to statisti an N. Е. Sheppard, one of His Majesty’s Inspectors of schools, 
owed how enm tical psychologists for his table of the normal frequency distribution, 
Notation (Уот [s s proofs could be put into an extremely simple form by using à rns 
(both then кое eterminant 10 Tensor, 1923). Sheppard suggested to Nunn and Burt 
ssors at the Institute of Education) that matrix algebra could be employed 


to ex 
Xpress mo; ; 
re 
simply the methods of component (or * factor ’ analysis). As the present 
insistent that these statistical techniques 


review, 
er reme; 
ad primarily а from their lectures, both were 1 
Y ; i i i 
ificatory function—a caution that Dr. McLeish has overlooked: the pur- 


Pose of 
such techni 
п А don 
iques was to furnish an objective procedure for confirming or refuting 
’ to which 


alternati 
ative hi 
ypotheses: that is all. The ‘latent roots ' and ‘latent vectors 
ces and the factor loadings. By 


€arson’s 

applying ЕЕ leads are merely the factor уагіап 

results plainly pes ae of statistical significance Burt claimed that this method and its 
Actor theory of 8 rmed Galton's double factor hypothesis, and refuted both the single 
Both the single pearman and the simple group factor theory of Brown and ‘Thomson. 
to time those general factor and the group factors were needed. It is true that from time 
Tequired have psychologists who have never troubled to get uP the elementary algebra 
they nos Dr peuple that such methods ** cloud the understanding » But neither 
. McLeish have deigned to inform us how the issues which arise can be settled 


if such 
5 1511 
“ TUBES Le methods are to be discarded. 

о is li А 3 TE 
gence testing bus this line ”, however, so Dr. McLeish assures his readers, “ the intelli- 
ovement has deprived itself of the possibility of demonstrating the 

m and behaviour 


real c 
onnecti ЕЕ 
on between the functioning of the central nervous syste 
»1 This contention is decidedly odd. 


and of 
establishi cum 
п point ps пш a significant genetic psychology. 
act the earlier arguments in favour of a hierarchical scheme of general an! 
] structure and functioning 


Specific f, 
actors were originally suggested by the hierarchica 
d to be a sufficient disproof. 


lligence is clearly traceable to 
Can Dr. 


erer are hel 


f innate inte 


defending à murd 
German colleagues. 


«‹ ће conception 0 
among my 


know, А. 

п ihe ee about the Irish counsel 

бро ааа page he tells us that 

cLeish вц n . This has caused some surprise 
1; Foula pply a reference ? 

ad read г that Dr. McLeish got 
Statement of far as the section headed “ 
аз sampled b the connection between t 
he underlyi y the tests) and a “ signi 
Чоц IS E tendencies are transmitted. 
to the darle: the nervous system (which Dr. 
ackson, ier work of Sherrington, though the gene 


he pamphlet he quotes. If he 
Interpretation ” he would have found a clear 
nervous system and behaviour ” 
d to account for the way 
of ‘ levels of organiza- 
Pavlov) was really due 
pencer and Hughlings 


page 5 of tl 


psycholo, » invoke! 
Тһе working out of a hierarchy 
McLeish attributes to his hero 
ral concept goes back to S 


132 Book Reviews 


ready 
of the central nervous system. Moreover Sherrington, Bolton, and others had ак 
put forward the hierarchical theory, and had demonstrated that the SS deal but that 
appeared much the same throughout the nervous system for any given indiv ыз, a 1 
there were also minor local variations. As for genetics, Mendel's multifactoria » rate id 
inheritance was adopted almost from the outset. Nor have later factorists (at ап) When 
this country) shown the smallest inclination to 


Ж е? н 5 
“ move from this net r experi- 
2 5 н 2 ristical ог €2 
environmental influences have been kept approximately constant by statistica 
mental devices, the * vectors’ 


tical 
А is 4 ;pothetic 
or © factors ' are in fact regularly identified with Аа тоге 
genetic tendencies influencing the Structure and functioning of the brain. And v 

can Dr. McLeish desire ? 


The next chapter, entitled ‹ Heredity and Е 
proceeds to criticize the 
importance of heredity а 
we are told, “ is now se 


istently 


i “what incons 
nvironment ’, somewhat in laive 
» 


uences. *''l'he problem of е "e , 
nd environment in the determination of individual intelli іл 
еп to be not a Scientific question." The views of those bow. bias ”, 
that individual differences are largely of genetic origin “ are based on social-politica orki 

“ middle-class Prejudice masquerading as science ”, As a result, it is said, ve rive 
class children ” are badly handicapped, and thousands of “ working-class students ФР ject 
of a university education , . + quite arbitrarily and unjustly”. Once again the chie 


* 2 ounty 
of his attack is the work of Burt, Ballard, and their colleagues under the London C 


importance of genetic infl 
king 


Council. intelligere? 

Dr. McLeish starts with a tirade against the alleged © constancy of the pe it 
quotient '—' the immutable adamantine IQ of Ballard’. Burt, it is said, “ 7070 ns ha 
". But Dr. McLeish does not add that 2815 


ор té 
a Binet 1 
ontani eg rs dl years ago Burt’s original memorandum on the a ratio м 
à section, with illustrative cases izing ' in the ment? 
emphasiz anges in the 
He then reproduces Burt ' raang алд 


о 
„висе 

intelligen' / 
the average assessments of the inte hf how 


: А 5 г, sh 

ional classes (intended primarily jt ignore 
that “t 1 - He omits the standard deviation e ыса i 4 
: пе group differences Shown in the table may be a Б, as We 1:05 
individual ability within each class," ^ 

placed on the low correlati NT i 


“yi 
2 ation betwee intelligence. 
he continues, “assume for Si il’ п class and intellig 


a 
re 
the same opportuni ir Cyril's case that the children of the casual a ж?” S e 
* munificent”. * man's child of hearing and using ic^ i 
» €tC.,—to take words in one of the subtests . - - 1 classe 
ade 


З : m : cia. 
Fences in intelligence between 80 rea 


7 ә ble hi$ ^". 5s, 
ment. The table he quotes elite m E semi be eod pu em 
e.g. in the paper already cited, in Conway's articles оп * 5 ег о es’ in thi до, al 
and in Burt's later article on * Ability and Income » 1 ч. өрде acd of Educ? e of 
Psychology (XIII р. 84—surely not such an “ баи British oe aa »у, t е 
these supports Dr. McLeish’s interpretation of their а ed i in difficult to Ша 
how he came by them. The Survey was carried out þ ET an К which I тузе pal 
Erde For the preliminary Screening we used a dh oux with verbal an p “ E 
crude tes reser dual testing was carried out with the Stanford-Binet scale; а" oth 


ated ag 
геса gin! 
at : In an earlier report (1917) he had already аер ей ug 
the standard dace T as a unit except for Popular exposition, and recomm bo p^ 
ion of the a 
even that, we аге told, is fa inris 


interpretation of Ballard's 
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it would of cour: е b 
urse have been ludi vi є i о casual labourer 
been ludicrous to appl rit to “ the children of the cas: 1 ae 


in the way D 2 
ay Dr. McLe EE e > 
К ae арале ur ligit and critizes—or indeed to any children. What we sought 
particular survey was—how many children, of high ability as demon- 


strated by tes 
ts а қ ; 
and other methods, nevertheless failed as a result of environmental handicaps 
h the entrance examination 


to win a place i 
in (seul m pop d schools of the grammar type (for whic 
obtain the ee yi scholastic, ie. English and Arithmetic) and a fortiori failed to 
man ben eto - й Шуны to which their abilities entitled them. The estimated 
conclusion that An ы chiefly from the socalled © manual ’ classes. This is hardly a 
fons, Tetris нілі imply a social-political bias ? of the type Dr. McLeish imputes 
for &stimatin быз nat the method of standardized testing, and the supplementary devices 
Inust have E ed тан s potential capacities introduced by the London County Council, 
defective, rescued hundreds of handicapped children from being certified as mentally 
large unie Ro a good many from delinquency, and enabled (as the records showed) 
rs from poverty-stricken homes to gain places in grammar schools and eventually 


10 os entrance to the University. 

habit кор deals with ' the 
the кзы г. m e that those whom he criticizes have assu 
GE the mast s НЕ they really did assume or state produces still further surprises. * One 
than intelli asic assumptions of the constructors of intelligence tests » he tells us, “is 
gence is distributed in the population in accordance with the law of normal 


Probabili 5 
ty... Without making this assumption it is impossible to calculate intelligence 
; by which this assumption can be verified or 


quoti 
Pu wily ! 2 there is no known way 
chronological ntelligence quotients are calculated by dividing а child's mental age by his 
why it is iir and then multiplying the © quotient’ by 100 to convert it to а percentage: 
distribution possible to make such calculations without making assumptions about their 
is never explained. The chi-squared test provides а well-known Way of 
s so obtained agree with the 


« 
verifyi Я à 
атар or disproving " whether or not the distribution: 
n of normality. From the days of the earliest surveys (1917) this statistical 
wherever the sample has been large enough to 


Сгї 1 
nr pn been regularly applied; and, 
distribut a requisite data, it has always turned out that individual differences were not 
ed normally, but (as we might expect) in accordance with a curve of Type IV. 
lly deficient or the highly 


hen ; . 

сыа with extreme deviations—the numbers of the menta 

the assumption of normality leads to very erroneous estimates. ithin a more 
y reasonable approximations. But the 


limi 

D. Poir the normal distribution supplies fairl 

adopted ar assamme normality is not, as Dr. McLeish suggests, because mental testers 

been t. : as an axiom”, but simply because the frequencies for the normal curve have 

the on ulated, whereas the frequencies for other types have to be calculated afresh, and 
D culation is both arduous and lengthy. ; ч 3 

fact r. McLeish then attacks the various assumptions made in the paper on ‘ The Multi- 
orial Theory of Inheritance › by Burt and myself (this Journal, IX, pp. 95£), in which 

Fisher for studying the inheritance O 


we 

endeavoured to apply the method devised by е antal abilities 
l inheritanc in men; a 

) 10: 102 It is assumed that, 


distribution of intelligence °. Here Dr. McLeish's 
med or stated almost exactly 


physi 4 
Theo characteristics (e.g. stature. 
This method, he complains, “ rests оп а now outmoded genetic theory. . р 
гу ће quality of ‘intelligence , and these 
s at random . - - this will 


if we : 
have a large number of genes which car! 


are distr; 

a bured in a random fashion ina 

Sh a са successive generation having 

is quit ymmetrical distribution ditions” 

e clear » he adds, “ that no human group conforms to these abstract соп tions Я 

" This is hardly a fair account of our procedure. « The theoretical evidence ^ we 

rgued, “ suggests that differences in e the effect partly of multifactorial 
e distribution expected would be a 


and P, E . i 
partly of unifactorial inheritance: ОП this i 
d, i.e. type IV." Our actual demonstration, however, 

n an analysis of variance 


bell- 
P curve, more or less skeweos 
ed not on a comparison of frequency-curves but rather 0 


er round the average 
ds, the Gaussian bell-shaped curve. - + It 
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n T ‘hich is by no means 
d a comparison of correlations. Fisher's iue: f the“ modifications” suggested b 
іден > was brought up to date in accordance ae 4, Aen ae ee o assuming 
i i tion of ou + 4 u 
бүре dm ter а ан complications pon pe 
ыл А allow for * assortative mating’ (о, A: pp. dis to conim us 
т Е вотебсаі y. "ith the empirical data seeme ilaran 
a S T он ee it, he should surely undertake a gs > sli 
Eu d me : e" airily dismiss them on the basis of a misleading caricature. be which 
С indie ши t trouble to learn the statistical techniques involved, the rem does not 
— pi must inevitably seem to “ cloud his understanding ”. аа {ог 
Eu и and Dr. McLeish's protests surely carry the 
на in science ’ a little too far, ; | — ÍP—ÓÀ ш 
Dr. McLeish ends this part of his book with a chapter a ; memphysical natur 
intelligence test theory’. Не Starts with the assertion that К d à Sir Cyril Burt ^» 
of the concept of innate intelligence has bcen explicitly тесга! дей 3 t Intelligence 4 a 
and, we gather, by several of his co-workers and followers. \ таар етпоуей from E 
“which can be identified with Burt’s ‘innate intelligence ee also | in we are nev") 
plane of scientific discourse to the realm of metaphysics.” Опсе aga * metaphysical 
told where this “ explicit recognition ” is to be found. Burt has a chapter e ге McLeish 
issues in The Factors of the Mind, and denies the very proposition ша ini individu? 
attributes to him, © Intelligence ", he Says, “ I regard as specifying ебед natur! 
differences in the structure of the central nervous system—differences whose со! 
could be described in 


at 
sumed th 

; ; т Я at he assum 
histological terms "5 and it is on this ground that h 

such differences, like 

tendencies." This ma 


y innate 
“metaphysical ’, 


sense 


“The intelligent layman ” 
have gathered that the honesty of the whole tribe 
man is accused of “ an elaborate statistica] соо! 
his preconceived notions", Burt’s method. 
children are Said to have been “ of a reall d kno i: 
done before Dr, McLeish himself left school, so that he can have no first-han g 
and no one else has made such a complaint). 


(thous 2 
NEP uA ымын Д :udices 

in idealistic notions » Presumably to support our alleged middle class prejudic 
a good many of us happen to be of worki 


lass origin ourselves). 


ow 
all by По 

book is primarily addressed To Spear 

of mental testers is open to d ood 

king of the results of tests to 


to whom the 


plus have once and yarn TO og 
d seem essential therefore je д consuli 
not to accept any statement made by Dr. McLeish on this subject without firs or (f * 
Which he is apparently referring, ке 
sh to supply chapter and verse. -hologist | for 
topics on which a statistical P model ү 
rcely competent to speak— the sci ед : hoanalySP, the 
more briefly) existentialism, рвус title ШЕ, 0 
» Engels, and Lenin. The book ends with a chapter th iniqu! en 
book itself) * the Science of behaviour" and inevitably another tilt at ай ате p tbe 
intelligence testing. And once again throughout these chapters no reference to veri T 
udent to follow up the various subjects or the inquisitive u^ Hows 
accuracy of Dr, McLeish’s interpretations, ` 


for ш ade? 


articles to 
Dr. McLei; 


тап” (with * 
the views of Marx, E 


^^ 
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Social Psycho 
logy Thr А 
E. le ough Exper: са; 
Ee 1962. Pp. iv 4 208. e by Ge Horn 
Scienti J ace to this 2 В ; : 
int te hse a Rn tpt С 
d t 4 = 2 portan ar! 
Psychology Ж jun PM a “handbook and guide to peu dius he ces 
UM to describe 5.5 topics have been selected; and for each a specialist has been 
е scriptions aoe a a suitable for laboratory exercises. In every case the 
ty in the Bieter телі у 5 discussion of the prevailing theories and of the relevant 
he experiments—e.g. ере tes and are followed by a short bibliography. Some of 
Ы schools; апа me qe н i friendship choices at school '—have to be carried out in 
ied and the inei Re ks others—e.£. those on the effects of competition, coopera- 
ае, Назван ordinate о personal interviews should preferably be carried out with 
lent variety of Бета y university class is not likely to include a sufficient number or a 
б Тв авзон E sonalities to make the results really instructive. 
akir eria рем ты none of their readers should be ‘startled’ by the novelty 
B the other * for us ч у ingly, they provide two introductions—one ‘for humanists’ 
Pi Li Tar trinis ye ns . However, the proposal js by no means so new as they 
ү, attempts h = colleges, where practical courses in psychology have long been 
experiments sin al e commonly been made to illustrate the social aspects of the subject; 
milar to many of those in the present volume were introduced long ago, 


With adult st 

et lieto кз s subjects as well as school children. The purpose was much the 
Work, accura: ае influence of groups on communication, cooperation, efficiency 

cy of judgement, and the mutual interactions of personalities. 

e of discussion are likely to excite 
hers of psychology, particularly 
and a scrupulous selection 
open to criticism on 


The au i» А 
od enr choice of problems and their general lin 
B e who eds кемеде in the minds of experienced teac 
adequate st nsistent on the adequate design of experiments 
statistical procedures. Some of the discussions are also 


the 
Bround of 
on c, RC. of termi , 5 ў i 
n * soci rminology. ‘The opening chapter, for example, deals with experiments 
* stands for studies attempting to find 


al percepti Ге 

Tegular STT не ^. "This phrase, we are told, ‘ 

Ment and es аре relations between man's general orientation towards his environ- 
ultitude of social factors determining it The first of the experiments 


Under th; 
this h 57% 

са 5 х ate т а 
d is intended to demonstrate the way 1n which the recognition of objects is 
Such knowledge, however, is not in 


'acilitate 
itself a doe possession of distinctive names. 
and still eas factor *: (e.g., T myself learnt to recognize the chief constellations in the sky, 
Second ex шше various types of physiognomy, by inventing my own names for them). ‘The 

tst in Gt Eee requires a number of bilingual people to record on tape statements 
Not know th anguage (e.g., English), then in another (е.в.› French). The listeners, who do 
i hat each person speaks twice, are then asked to evaluate the personalities; and 


is expe 
с б ee á T А 
tend pected that their stereotyped notions of the characteristics of the different nations will 
practical details of the classroom procedure 


nd to aff t th 
are Же pu their judgement: in this case the à 
traits (e aguely described. In the third experiment students are given one OF more 
Possession f intelligence ") and asked to indicate what else they would infer from the 
ficient’ % these traits by marking a list of 59 other traits (e.g clever , intellectual ’, 
Nothing ta friendly ’, etc.). Whether * social ' or not, experiments such as these have 
Б to do with ‘ perception ’- 
me a good deal o 


Man 
y of the experiments must plainly consu 
vill often convey 


à go 
thos 


f time; and, considering 
little information to the 


the unc ; 
Sides oe results likely to be obtained, they v 
ай S who take part. Hence а good many teachers will probably wonder whether after 
nt in other ways- With beginners an adequately 
out, and the well established 


the time S 
p lanned i required might not be better spe 

Tesults See es is far easier to exp. ain than to carry Ot 
alf-an—h, such investigations can be summarized in a few mi 
our to explain why, owing tO uncontrolled variables, 


nutes, whereas it may take 
the students themselves 
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obtained a misleading result. The object of one of the experiments, for example, 15 E 
determine whether a large group is more effective at solving problems than small 4 E 
four groups—two containing three students and two six—are required to solve stop 
problems by the method of * Twenty Questions °; four rooms, four experiments yi а 
watches, and four tape recorders are needed. 'То a statistical investigator the Hed 
given and the discussions that follow will appear rather naive. And how precise 
data obtained are to be analysed is by no means obvious. It is tentatively suggested Eu 
comparisons might be made either by the chi-squared test or by the Wilcoxon signe 


+ H E 4 een 
test (which is not described). As it happens, this is a class experiment I myself have b 

able to watch: to my mind it furnished an admirable example of how such a res 
should not be planned or.evaluated. 


But it is always easy to pick holes in a pioneer project. My criticisms are үр 

to formulate objections. Whether or not the bx -— 
purpose may perhaps be doubted; but it will certain 

every teach j i Í i 

ry teacher of the subject wi reflection and material for study. p 5 
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THEO 
RY OF GENERALIZABILITY: A LIBERALIZATION 


1 OF RELIABILITY THEORY} 
у Ler 
J. Свохвлсн, Naceswarı RajaRaTNaM} and GorpiNE C. GLESER 
University of Illinois 
* Reliabili T" 
eliability theory ” is reinterpreted as a theory regarding the adequacy 
to a universe of observa- 


with whic 

m pore e generalize from one observation 

ОР MOY the s: servation is randomly sampled from the universe—whether 

correlation pro come consists of equivalent observations—the intraclass 

the desired vides an approximate lower bound to the expected value of 
coefficient of generalizability. 

hologist judges measuring 

n mental tests at 


Th 
€ theory and procedures by which the psyc 
hich centres on reliability and 


Nstru 
the eee rap m largely out of Spearman’s research 0 
validity (ide he century. The classical theory, W 
respectively), hae b with interform correlations and test-criterion correlations, 
ave пераа as been very fully elaborated [13]. In recent years, many writers 
Motivated c} ined and extended the definition and interpretation of validity, 
observable ey by dissatisfaction with the classical sup gle 
Similarly Res nie against which a test is to be judged. 
cory have үе reconsideration of reliability theory; 
The bes en restated from time to time. А 
Just as cla rt of classical reliability theory is the concept of © рага! 
еогу “es validity theory postulates à criterion, 50 classica t 
Оту postulates two or more measures equivalent 1n content, in mean, 1n 


vari 

suce ini А 2. 2» 

; and in intercorrelations. In internal-consistency analysis, it 18 further 
s satisfy these (0r slightly weaker) 


Sup 
posed : 
i that half-tests or even separate item 

tests, parallel forms can be con- 


equ 
Ivale 
ne д 2 
e assumptions. For standardized 1 
lence conditions; but test items are 
quivalence. 


Struc 
Usually Ket very nearly satisfy the equiva c 
Os ina eect and half-tests may likewise fall short of e 
and жу шу types of measurement, parallel observation 
Wish to etimes the very concept of parallel observations 15 obscure. 
to the n evaluate the dependability of ratings, but one rater is rare t 
©огге]а e in what he attends to, in the variance of the ratings he gives, d d 
*neoun i with other raters. Ап investigator observing behaviour b. the 2 
Serveq ers a similar difficulty; different situations 1n which the subject 18 057 

are rarely equivalent. 


position of a sin 
There has been no 
though parts of the 


llel ’ measures. 
cal reliability 


ly identical 


h. Victor McGee 
utions of several 
Our theory has 
Educational 


ute of Mental Healt! 
edge also the contrib! 


d. E. Brogden. 


tPre 
Pared under grant M-1839 топа the 
his reports 
M. Lord and Ё і 
the American 


and у 
oh; 

с nE 

Onsultante Uter have contributed to t 
“ech in сон nd correspondents, particularly F- 
“search д, amon with a * schematization’ presented by ^^ pem 
Ssociation, 1963; we have been asissted bY d is Work. 

16 


Хо 
у A 
S.P. at the University of Minnesota. 
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; observa- 
This paper offers a model that does not presuppose ug ug earlier 
tions. The formulation is sufficiently general to een cade of tradition 
work, and therefore clarifies the application and € А jm satisfactorily 
reliability formulas. We find that well-known formulas aste 
under the new model, save when measures are very far from eq 


І. Assumptions UNDERLYING PREVIOUS Fees ve recently 
Classical Theory. As notes on the history of reliability бірекі ae evolution 
been published by Burt [4] and Tryon [37], we shall review не theory i? 
of assumptions. Spearman is the father of the classical rea t attributes are 
psychology. Because correlations between measures of wem s correct t 
attenuated (reduced) by errors of observation, Spearman neede he postulate 
observed intertest correlations in order to determine how closely t ved to correct 
underlying abilities were correlated. In his 1904 paper [33] he pr р {огташайО!» 
the observed Pz, by dividing it by V (Paz, - Рузи). In this firs 


+, some 
5 that 10 
it was demanded only that x, and х, be observed independently E ys For at 
undefined sense they estimate the same thing; likewise for y, an nsidered th 
equivalence conditions did not appear. Indeed, Spearman co 


he sa 
: s oft 
*, might be more (or less) accurate than Xə and allowed measure 


гпай 
: s ree alter" 
quality to differ in content. One example given was a set of thre но 


СЕН TE. : . : ts 0 1 
tests of * discrimination ? that required, respectively, judge d solely 
brightness, and weight. At this time, reliability estimates were ел Spea 

to make a correction for attenuation; it was only in a footnote t 


3 | : е 
suggested using Pz, to describe the accuracy of observations. 
Spearman's 1910 


a 
: : re on € ue 
considered a series of same attribute, the score 9 “п 


à y ч game ri 
having been generated by Combining a random error with the "я 
Score’. It was assumed th; 


c 
-test ^ od 
allel ye 
means and variances, and the pat se 


Ж j jance 19 9,4 tru? 
li) equal to the ratio of true-score varia 
variance, and (iii) equal to the 


score, Furthermore, from thes 


serit 


үп {0 

re-P'. ds 
his development on the mee A 2 
Берап Ьу defining parallel tests. His арр yu 


: < pO ой” 
огу as Spearman's |13, Ch. 3] What is Р the СА 


ever starting place is c e at ® в 
Observed score as the number of tests becomes indefinitely larp alike tb 4% 
In 1910, Spearman required that the measures of x be 5 


7 þe 
difference among the several scores for the same person ‘ may 
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quite accide › P 
(p. 14): « «s 274). Gulliksen states this requirement more elaborately 
(equal Wins und ion to satisfying these objective and quantitative criteria 
similar wit x Ed and intercorrelations), parallel tests should also be 
his ечи ct to test content, item types, instructions to students, etc." 
Classical theor ee content is nowhere embodied in the mathematical бза of 
each test hon deus in the classical mathematical assumptions prohibits 
compositions on piste some unique psychological content. Thus a series of 
uniform content: lverse topics, used to appraise writing ability, would not have 
nt; it might nonetheless conform to the mathematical model. 


Internal- М 
coti Capt. formulas. Spearman [34] developed a formula for 
One series of correlation between two parallel series of measures, when only 
at the same measures has actually been made; Brown independently arrived 
Deáfman — subsequently known as the ‘ Spearman-Brown ' formula. 
proposed that a series of measures of verbal memory, or a series of 


ratings of a chi 
a child by a teacher, could be split into two separate parts. The 
ed by his formula, would 


Correlati 
Е ation $ 
estimate ират A scores for the parts, correct 
rrelation of the whole series with another equivalent whole series. 
n a series of tests; 


ther 
Тег work ; d 
ers applied this strategy to a single test rather tha 
d two sets of scores to which 
the half-series 


dividi 

n 3 h 

[T da = into odd and even items provide 

ог half-tests E could be applied. The rationale required 
an equivalen: y served and hypothetical, to be experimentally independent 


Another split-half formula takes this form: 
reliability = 1 — Уа-в.2 Е ы (1) 

Where 4 Vr Vr 
Ormula cs B are the halves of the test 7; and V symbolizes This 
ulon [3 ae! was first suggested by Flanagan, who published no derivation. 
Ment as о advanced an argument for regarding the variance of errors of measure- 
Score Ro ais to V , y; this leads to the foregoing formula for the ratio of true- 
ave e iance to observed variance. Rulon assumes that the scores А and В 
the қы covariances with the true score and that errors of measurement in 
and 7 halves are uncorrelated with each other and with the true score. V4 
в аге not assumed to be equal, but Rulon does appear to identify reliability 


With 
E correlation between equivalent whole tests. "m S 
9f a sin e. and Richardson [24] developed various formulas using item statistics 
import. gle test to estimate the correlation between equivalent tests. The most 
ant of their formulas are KR20 and KR21. KR20 yields the intertest 


Corr B 

el ; Е ; - à ; 

ation if the product-moment correlation matrix of all 2n; items 15 of unit 
one test correspond respectively to 


variance. 


an 
ite т Broup factors) and if items 5, j іп rresp 
>J’ in the second test in such a way for every pair 5 J that 7;j 7704 —70] 
tem variance is added to derive KR21 


f uniform i 
s are assume 


unit-ran. 


d to be dichotomous (scored 


TF 
An assumption o 
k requirement cannot 


fior: 
ог aco In these formulas, item 
- With dichotomous items, however, the 


i er 
140 Тее J. Cronbach, Nageswari Rajaratnam, and Goldine C. Gles 


e the same 
be strictly satisfied unless all items bave the same ОО ма Бат me. 
variance. Thus the original derivations of both h сербтер of items. 
equal item means, equal item variances, and sing E а женеді formula 
Subsequent writers [cf. 8, 19] have replaced KR20 ae g 
not restricted to dichotomous items, one of whose form is: 


2) 
V ( 
reliability — = i (1 - =) 


| "o: 
When n;—the number of separately scored parts—is 2, this ndi A test 
Jackson and Ferguson [21] showed that (2) gives the corre "rithin-test item 
in hand with an equivalent test, assuming only that the mean e the cross-tet 
covariance is the same for both tests and is equal to the mean 0 weaker than 
item covariances (that is, C;;— Cry 2 С; 7). This condition semi iie from th 
those used by Kuder and Richardson, but it actually departs very a nature of the 
unit-rank assumption. Cureton [11], in pointing out the restrictive tion alway’ 
Jackson-Ferguson assumption, went too far in stating that the assump satisfy t 
implies unit rank; hypothetically, tests with several factors or loading, 
condition if their items have certain symmetric patterns of p num 5 
Such exceptions appear to be possible, ii 


0 
however, only where te unlikely * 
equivalent tests is finite; even then, such exceptional patterns аг 
occur in practice, 


orrel 
H. F. Kaiser 


atio? 

reliability 

e 

wea 

ч ew. hat V d 

) results from an assumption. A СТ test, ПА 

son. If i and j are items within ust b. 

he assumes that Сп? = Cu a not коз 
€ of the universe of items 18 t 


1$ 109 
bout equivalence of items or —-——— 8 
| al approach defines reliability as t fro nel 
between equivalent measures. This correlation can be estimate consist 6 4 
In the earliest derivations of interna ғ” assu 
tests or items) as well as the whole tests We e 


un 
ork showed that the same formulas result do? 
part-scores, 
Intraclass correlation, 


о 
аша i The first proposal to use an intraclas А ity 
as a reliability coefficient apparently came from Cureton [10, P- ^: 5/4. 
main source of reliability th, Я 


cory based on variance ratios was the 
London. Jackson [20], Working with N 

concepts to appraise precision of me 
Minnesota, his student Hoyt [19] 


analysis. At the same time, Bu 


assumptions about the 


a {0 
ег” үр 
eyman and Johnson, used КА ret” e e 
asurement, After J ап „соп рой 
extended the concepts to inter? me 


+ ; ; the 
rt, consulting with Fisher and 0 
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of th ИЕ 
M om e at London, elaborated a similar theory in unpublished 
use of the наа à a _Numerous papers on reliability subsequently made 
a partial list mire E variance or the closely related intraclass correlation; 
[1], and Ebel 12 es Ноу t [19], Burt [3, 4], Jackson and Ferguson [21], Alexander 
designs ties ru The analysis of variance (anova) can be extended to complex 
Соо Звы сей. multiple sources of error (e.g., test forms, occasions, and scorers 
of шы: [25 шше); The most complete published treatments are those 
detailed differ 25] and Medley and Mitzel [28, pp. 309-317]. Rather than trace 
das ансы Ld between these papers, we shall summarize the line of thought 
OR X them, limiting ourselves to singly-classified sources of error. 
et М, йс ed t "i observed score of person р on test 2 (or given by rater 2). 
n the "Кайсар; erse (‘ true’) score of person р (the mean of Xp; over ай? 
сарт ү i the mean score on г over all persons in the population, and 
Саб "a the My or the M; (the grand mean). Whereas Spearman 

an assumption of the form 
Хы- My ept ; 

um of four components: 


i 


(3) 


Jackson 
and successors regarded Xp; as the s 


Xy 2 M 4 (My — M)4 (Mi— M) epi - (4) 
пе additive model in anova where the 
e independently distributed random 
The main effects Мр — M and 
tants or as random 


Th 
ius en this identity corresponds to tl 
Variables I are usually considered to b 
i-r rne 1 em means and equal variances. 
Variables t у ы regarded either as fixed unknown cons 
hat are independent of each other and of the error terms. 


true = еб of reliability based оп (4) define reliability as the ratio of 
is an нан Vy, te observed-score variance in ша population; this ratio 
0 Served-acore keine There is a certain ambiguity їп the phrase 
ariance'. If all persons take the same test or are rated 


у the S. = x 
ame rater i the score variance is (1/np)Xi(Xsi — (1%) Хр). If each 


p 
Bw ыы. under n; conditions, and the resulting scores are thrown 
(1 ју y distribution, the variance of these observed scores is 

(Xpi—(1/npni) £ £Xp:) Тһе limit of the first variance—i.e., 
If we think of scores 


Person is 
into 


lim(n а. Y pi 
D 
irs ә) (1 Pp) (ы – Mi)’ —we shall label Vi. 
<> arran ; ЖЕТГІ Е? 
ls the ^ ces in a matrix with persons as rows and conditions as columns, this 
Persons bw of scores within a particular column, for an infinite number of 
E - The limit of the second variance—lim(np,n;—-oo) (1 [npn D(X pi - М)? 
. We sh А > a ay 
Infinite » label Vy. It is the variance of all the scores in a matrix with an 
ря of conditions and persons. 
TN е variances lead us to two intraclass correlations, Vy ЕТ (E standing 
e 
Pected value of") and V, | V x; these we shall label «and p?,,. (Formerly 


as been Jp 6 Е 
used to designate the reliability estimate obtained by formula (2) 
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; А қ we shall 

which applies to composites of 7; items or part-scores; in this paper 
designate that result dn, ). a form 

Тһе « coefficient is estimated from an array of scores on fi en pero 
persons.* The customary two-way analysis of variance gives a betwee ос 
mean square MSp and a residual mean square MSp. ‘These mean sq 
inserted in the following estimation formulas: 


2, 1 
Vy- m MS, - М5) 


А (5) 
V.=MS, 
ÉVi- Vy + Ve= 1 [MS, 4 (ni - 1)MS;] 
i 
Consequently, 6) 


ĉo = Val EV i= (M85 - MS,)|(MSp+(m—1)MSr) dd 

The subscript in бу indicates that this is the reliability of a single wes av 
composite. It is sometimes said [see 3] that derivations of this nat" 
the classical equivalence assumptions. But the variance estimates 11 d 
traditionally reached by means of models that assume that the epi are i 
variables with common variance V, This forces the V; to be equa voit (4) 
correlations between tests to be equal. Hence the derivation of (6) е 
assumes equivalence of conditions except for allowing test means £77 t score? 
Formula (6) can be employed whenever there are at least two te ternal 

for every person in the sample. Where persons take just one test, rite re us 9 
consistency formula can be applied, in which the nj items or subtests WE 
аз Separate observations. Then for the total test score the estimate 


variance Vy 7 (MS; — М5) and the expected variance of observe 
is М8}; consequently, 


ба) -(М8,- М5,|М8, 


This formula is numbered (2) because it yields the same result as © 


(the generalized KR20). 

If reliability is defined as Vy, [V x, the variances are esti 
identical to (5) except that MS, is replaced by the wit! 
MS yp. This may be obtained directly from a one-wa 
by combining the residual and the bet 


on 


mated b 
an 5 

ап-регвоп 016 засе 

y analysis of var 


T 
uares re 
Ween-persons sums of 5992. 1, 5с0 


two-way analysis and dividing by пр(щ—1). The reliability of a sing 
is then (7) 
„2 s A 
Puxa = АШ: -(М8,- MS wp) |(MSp+(m— 1)MSup) 
and that for a composite is б 
Pux py = (MSp — MSuy)| MS, au 


5 

. . B 2 ache 2 
Equation (3), when applied to a set of dichotomous items, appr? i 
. * Itis to be noted that this is the first place in our summary where sampling of Pe es. 
into account. All classical formulas were derived for populations rather than 8% 


ы 


— 
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when the numb А а 
offered noin жыйы 4 islarge. Кай? [22], who noted this identity, 
mation to xg. Alex: ES e for the formula, proposing it only as an approxi- 
when the Mi às Alexander [1] proposed (8) as a replacement for (2) to be Reed 
ditions. For oo presumed equal; his derivation implies equivalence of con- 
[18] for the an: we essentially the same as (7) and (S) were developed by Horst 
for large m 41 ysis of ratings though his development is strictly valid only 
en еони s required that all raters ‘ measure the same function — 
required also n ica assumption like that of Spearman and Gulliksen. He 
subjects) be e is E bes set of ratings (wherein different rate 
correlations. quivalent to other such sets in means, variances, 
A . 

was ее ios (7) and (8) that successfully avoids equiv: 
universe of s ebster [39]. Webster assumes only that there is an infinite 
dual is sam le : (or raters, etc.) from which the tests to be applied to each indivi- 
take di fiere: е? random, independently for each individual. That is, persons 
guarantees аге ог аге judged by different raters. i 

scores will be = the population the means, variances, 
to another е equal. One set of such randomly gene 
from a api though the tests individually are not equivalent. 
eS 22 analysis of variance lead to (7) and (8). 3 
15 the intracl arize: The ratio of ‘true’ Và х ved-score Variance 
* and p? ass correlation. There are of intraclass correlation, 
Betvedescore corresponding respecti of the population ob- 

е variance as 


and between-set 


alence assumptions 


Randomness of sampling 
and intercorrelations of 


rated data is equivalent 
Mean squares 


lim 
(99) (1/np)E(Xpi — Mi)? and 
Р 


Previ 

evio : 3 

and E derivations of a-type reliabili 
ercorrelations among tests; in using th 


inter 

5 па1- А В E 

lubens ашы. analysis, equivalence among pat 
y assumed. No equivalence assumption i 


аз a reliabili 
E estimate for data obtained 
nt randomly selected conditions. 
Kelley [23] 


T 7 
reatments for nonequivalent measures. 
ithout requiring 


sibili 

T of defining reliability У? 
reliabili and Cureton [10, 11], who develope 
ar е as the squared correlation of true score 

Were ieee, shall call this phai 
M ae to vary from test to test i e a 
Sured all factors the test has ‘in common with the genera е о be mea- 
. Kelley offered no new formulas, bu proposed ways of estimating 
ting the same field 


as 
fo coefficient p^wi і 
» pp. 11-12, 14, 17]. Cureton, assuming 1 ests, in effect 
f test scores and estimated the squared 


Mad 
е a Spearman factor analysis 9 


Xp ona particu- 


gression slopes of Хы оп Mp 
« true score’ for test ? 


with score 


i an 
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have 
loading of each test on the Aem vem His formulas never seem to 
d for the appraisal of reliability. E... 
Ee 1930. Burt investigated, by means of drm. 
agreement among grades given to examination papers. Grades Б Burt’s 
judges obviously do not have uniform variances and Ке S етші 
work was neglected both because it appeared only in an appen es аап 
report on examinations [16] and because he turned shortly afterw e deer 
of-variance models. His 1936 paper took the loading of the Meus ds fret 
on the first factor among graders as an index of that grader’s арар 
factor being defined by the centroid, simple-summation, or principa € 
solution. This treatment is free of equivalence and unit-rank assu ia ml) 
The formulation which will now be presented has a vag ies 4 features 
of the historical papers that have been reviewed ; in particular, it ще е 904 pape: 
of Burt's 1936 work, of Kelley's, of Webster's, and of Spearman's relations 
Prominent among the formulas to be recommended are intraclass ко 
but the nonequivalence of measures is taken specifically into account. 


П. GrNrRALIZABILITY: Basic CONCEPTS pecaust 
3 2 ae ЖЕ е 
An investigator asks about the precision or reliability of a measur 


-pations 
2 > 2 : ser vat 
he wishes to generalize from the observation in hand to some class of ob e can 


to which it belongs. To ask about r t the 
his 1 


on other papers by the same subject, 


ate 
are substantive, not purely methodological, They inquire about the postu ғ 
Class of observations as well as about the i 
likeability agree? is е 
about the appraisal of likeability. Spear 
from a measure of touch discriminati ore 
modality, was appraising the validity of * discrimi ility as a the 
construct for differential psychology. 
Since a given measure may reasona 
universes, the investigator must specify t 
before he can begin to study generaliz 
from the classical theory, 
belongs to only one family of parallel 
efficient’. Guttman [15, р. 125%] 


nt 


йы. 
tests, and has only one сқа Б j 
emphasizes this inadequacy Р йв D 
“ Consider the following example of a series of ‘ parallel ou can ш 
test 1 consist of but a single item: * Write down all the vos? give? be 
of that begin with the letter z’. For a given population, an 0 


s s writes 
limit, the score for each person is the number of words he V 
beginning with z. 


> 
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Ther ; 
йы ЖІ ^ one. One direction is to vary the letter 
fas think of that г" ple, pat 2 could be: ‘Write down all the words you 
dng. By adjust egin with P^ while test 3 could use instead the letter 
E es р ч ing the time limits, all three tests can be made to have the 
метеор м here scems no absolute barrier to their also having common 
lei zs -Atipipne ias coefficients. For our particular population, 
Correlate pose the three tests are actually parallel, and that their common 
n coefficient is :70. Then according to the .--- theory, test 1 


has reliability coefficient -70. 
i5 си direction in which we could have 
test 2 md LOU the places of the letter, ап 
second 1 : e: Write down all the words y 
bgt etter is t , and test 3 could ask for ¢ as 
Berl кшй» there is no physical bar to the tests tu 
tia . ut this time, let us assume that the mutual inter 

out to be equal to -60. Then test 1 has reliability -60. 
15 „тз test 1 has reliabilities 70 and :60 simultaneously, according 
Es ^ heory of parallelism. It should be noted, too, that Gulliksen s 
Th Берг requirements are also satisfied simultaneously by each. series. 
ese additional requirements are ‘the tests should contain items dealing 

, 


wit м н 
h the same subject matter, items of the same format, etc. ' 
pecify a univ conditions of observation 


Ove б қ 
зы Ы he wishes to generalize. Conditions is a general term referring to 
cte, (cf [ iy forms or stimuli, observers, occasions or situations of observation, 
More than ] pp. 57 £). The observations within the universe may ШУ E 
tom a lo one respect (e.g., for a measure О GSR in response to words selecte 
ments) М list, scores сап be obtained for various word 
сап бее e shall discuss only singly classified conditions, 
Th xtended to multiple classifications. 
Shall е universe encompasses a finite or infinite number 
dall restrict this presentation to the infinite case, and shall al 


ое E nordered. No assumption i$ made about the conten 
requirem, e statistical properties of the scores within 
ents or assumptions аге ma e: 
Ж... universe is described unam 
s fall within the universe. 
оса аге experimen 
Observed z does not depend on the fac 
under other conditions- 
3. Scores Xy are numbers on an interval scale. 
re My is defined as the mean of Хин 


For each person №, t iverse SCO 


uct tests parallel 
d not the letter itself. Thus, 
ou can think of in which the 
the third letter. Again, 


ts turning out to be 
correlations 


gone to constr’ 


We ; 5 
require the investigator to 5 erse of 


of conditions. We 
so treat the con- 
t of the universe 

The following 


biguously, so that it is clear what 


Пу independent; the person's score in 
as not been previously 


t that he has, or hi 


Over a] he ите 
all conditions in the universe 
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iverse 
To investigate the relation between the observed score and > к. 
score, a generalizability study (С study) is required. It will һе а ее. data 
to distinguish this from the decision (D) study. ‘The D study prov C stud] 
from which decisions about individuals or groups are made, while the опе 
is used to assess the measuring technique. This distinction is 1mP izing 
because it is the decision data whose dependability is of interest; V-— 
this aids the investigator in choosing among alternative formulas. decisio 
the same set of data is used for the analysis of generalizability as ar^ Me 
making; in this case ће G and D studies are the same. But the МЕТ 
studies may be separate, and may have different experimental des Sd 
example, G data on a method for appraising teacher behaviour may co collect 
simultaneous records made by two observers, but only one observer Ше 
the data for the main study relating teacher actions to pupil achieves Я 
In describing experimental designs we shall use the terms ME when 
unmatched. Data (for either the G or D study) are said to be matches When 
for every i in the study, there is an X; for every person in the sample. re un- 
all persons take the same test, the resulting data are matched. DaS 2 or 
matched when the conditions of observation are selected independent? ot 
each person; save for chance duplications, each person is observed under di cipals 
conditions. Ratings of university applicants by their high-school P е 
generally are unmatched with regard to rater; subject and rater are confo atch- 
in the experimental design. (We shall not deal with partial, incomplete "епо 
ing). Where matched data are obtained under some condition i, we shall ls , 
the score parameters (variance, covariance, correlation with universe А the 
etc.) by Va; Cars рур: respectively. For unmatched data, we represe” 
parameters by Vy, Cs, рух» etc. ient 
We now define the Squared correlation Pain x PES the coeffict :5102 
generalizability, which indicates how well one can азија from the e. 9 
data to the universe score. When the decision data are matched e pur 
condition т, this coefficient is р?» and when they are unmatched, 14 ү, ті 
In either case, the coefficient reports what proportion of variance in the set 


е 
(for the population) is linearly predictable from Му. 'There may bea © „шз 


22: Р А aeg sam 
рл: for each z in the universe. This definition of the coefficient 18 the 


that of Kelley and Cureton in all save our more explicit and Ре ар? 
restricted definition of Mp. һе speci 
One aim of a study of generalizability might be to estimate : obje 
coefficient p?p; for a designated condition i. This is a reasonable ^. М 
where a certain condition will be used repeatedly in matched D stu le worn 
estimates of Puio Mi—M, and V; for a certain observer, for ш + 1m 
establish a personal equation for estimating М, from the data he prO (ef. 
Spearman's study of discrimination, the specific coefficient for €2€ o 
colour discrimination) would indicate how well it represents the P priate pe 
general capacity to discriminate. is арр ight 


Bener More often, however, it 15 АР А 
inquire about the generalizability of whatever undesignated conditio 


nd 


of 


C 


E: 
id 
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used in decision i 

Rum will be he. eid ae is necessary when we do not know which 
ЧА nat been po AE collecting subsequent matched decision data, or wh 

appropriate wu S le to include that condition in the G study: Tt 5 
аз in deciding v ia want to judge the coherence of the MS as a whi ia 
as the best Е өн likeability is а useful construct. We select РУЗИ 
d хы e ien of generalizability for matched data. in 
че К m m ssumptions regarding the nature of the universe and the 
е assume ihat з necessary to add an assumption regarding sampling 
at conditions used in the D study or the G study are randomly 


Select 
ed from 
the univ НЕ 
universe of conditions (except that, if a certain i is to be used 
Jude that as а fixed condition in the G 


in the D 
study ao oe may choose to inclu 
зори si 22 randomly sampled conditions). This random-sampling 
and D poe тө TENN feature of our argument. We also assume thatin the 
Population, W р persons observed are randomly sampled from the pertinent 
the number of c e let пр represent the number of persons in the С study, ? 
applied in the ie applied in the G study, and nj’ the number of conditions 
study. It is assumed that 7i and mj’ are uniform for all persons, 


Чети п 
eed not e 
qual эң. 
tched data, the former providing 


AG 
study may collect matched or unma f 
with singly classified conditions 


More j 
info + 
Provides 4... The matched С study 
nz А Д 
ates of Vip V» ЕР, Vme and the residual variance. This 
and, in principle, the specific рма for апу 
to estimate 


enabl 
es ; 
condition i to estimate Еро Р°мх, 
i 1 3 м) 
тож oe in the G study. The unm 
2 the within-persons variance; 


d G study allows u$ 


atche 
n be estimate 


from these, Pux € 


om restrictive assump- 


ut not 5? 
ў так А 
tions, we а clear the extent to which we break away fr 
аге consi dere set up a model comparable to (4) but far more genera’ Scores 
ed to be determined by the following factors- 
ances between conditions in the 


f the covari 


FE,...; other cen 


bet P. 
Senden conditions. For convenience, 
wem with variance One. 
fest i residual variance after removal of the centroid factors No 
ow, i riction is placed on V spiro the variance ОЁ брі with i fixed. 
; introducing factor loadings %17Mp and ағ» we may write 
Th ТАН ы. рі (9) 
е : : 
mean of ap; for any F is zero, and the mean of the bi 38 one. It is now 
d the unit-rank assumption and the Spearman 
alli. It follows that 


еуіде 

n 

assum Г й; hat we have discarde 

ption that the regression of Xpi OP Мр15 
munication) 


com) 
as definitions o! 


tical reasoning 


trict mathema 
rather than as 


T John 
есесі Hunter points out (personal t 
Inferences ary to take these statements ovariance 


it is 
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Vi bV yu, + X o Узын 00 
Р 
Сы=МЎ y, and „(У Và) E 
For unmatched data, 
Их (Vo IV y + EX gs ЕУ, «Ру, (12 
iF 
3 
Сух= Vy, and p*,,— Vy Vy E 
ПІ. ESTIMATE or THE SPECIFIC рім; FROM Матснер С DATA 
Ж Suppose that condition i* is to be used in subsequent D studies, and that 
x is included in the С study along with п; — 1 other conditions randomly selecte" 
еш; s universe. Let 7’ be any condition other than i or i*. Since Mag 
A pi Me 7 ЁС and V, =ECu' (where, for simplicity, we let Е repre 
the ave Er M ЖОШ" r hen 
pen s over all conditions or pairs of conditions in the universe). T 
(14) 


MET 
Since the conditi à an - C asl Vy Vi — (EC EC V; E 
Sabi E асан d (other than i*) are randomly sampled, the G study рол 
Шеш ates of the needed quantities provided the number of cond," ер 
niverse 18 very large, Let Sm, represent a sample covariance. T 


EC a= Уи —1)=$,, 


| (10 
EV yu, = УУ [оң —1) (2) =, 7 
LI к 1 
Substitui И =58,, 
ubstituting these estimates їп (14) 
(14), (8 


2 Я 
P'ue = (5s)? GA ) 
Letting Т stand for th : LM 8 
€ unweighted sum of m item scores, (18) becom? (19) 


^8 
Р“ mi = 724 —2 52. А 
a = (m-2y (ari) (m — 1) (s. У) 


«att 

F i . i x 
— ^ ee ж ошу slightly from formulas for a specific cat fact 
y Burt in 1936. He correlated each condition with the = c f 


» While we estimate its correlation wit олді 


fc 


first 
atri* 
0 


m 

а (xxv) is otherwise comparable to ouf (19) jet К 
backs to the use of (19). Estimates e nk amis 
tions unless 7; is large or there is uni p 
estimates tend to be slightly high, but 
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small relati 

г ative to = 

еа оа the variable error. These conclusions are based on 

Непсе гта Asi by James Terwilliger d 

. > ou М 

practi cal Pio E (19) has some theoretical interest, it is of little 
jus conditions i е Pn" chief reason for desiring specific coefficients for 

E" universe score 5 = identify which ones provide the best information about 

P'n (от phus. i) . ті his can Бе judged adequately from the easily computed 
ae соггевро: "i * lom р? м indicates more precisely than pij; how well 

of conditions t cad әу it will rarely be practicable to use à sufficient number 
B een Sg na the magnitude of f? yis VETY exactly. 

in another il ^ formula 35] has suggested а formula closely similar to ours 

replace the usu ies He considers that, for item analysis, one might wisely 

al item-test correlation by the estimated correlation of the item 


With th 
: e unive А 
items where BESC: 66056: This would have particular value in comparing test 
‚ in preliminary work, different items are presented as parts of 
at different from ours, Henrysson 


diff 

erent te В 

Teaches a dn Using assumptions somewh 

in his Au M which differs from (18) only in that the average covariance 
inator includes the 54% aS well as the sii’ 


MATCHED С DaTA 
s formulations of 


quence of explicit 


IV. VARIANCE ANALYSIS OF 
and Vy, JEVi- In previou 


Dis 

cr 

epancy between Ер? 

ranted—as а conse 
" 


reliabil; 

or = theory, it has been taken for g 
it assumptions—that for all гапа? 

Pui” Pu = V al Vi (20) 
our assumptions. It can be shown by 
quality that V y, JEVt is equal to or less 
that the former, an intraclass 
ximation to the latter. 
f the joint distribution 
then Vu, E= 


1 or have 


This ; 

18 1 

means uu necessarily true under 

E us the Cauchy-Schwartz ine 
ру. We proceed on the assumption 


Correlati 

he nm that can be estimated, is à satisfactory аррго 

of bi and 2 between the two is а complex function 0 

Ep? 1. One noteworthy fact is that when all V; аге equal 

ра б ene of whether correlations among c аге 

the intracl Preliminary calculations with h; i al distributions show that 

computation: correlation is often a very 80 

under ua study which has not yet been com. 
Est at conditions a good approximation is 0 

stimates of Vy, and EVit Among ' models’ for the ana 

i Jd and T ukey appears suitable for our problem. 

for correlated 


Co: 
в only that of Cornfie 
internet to consider both ? and с $ ; 
date ions, Cornfield and Tukey [7] deser model which 
S back to an unpublishe 1949) memorandum by Tukey. Assuming 
nd allowing COIT they derive 
ssentially the same as those 


rando 

m А А 

боло ишрак ы cgit | 

lons for expected mean Sq hich are Pad кй 4 4 
с 5 e Ini epen ent 


more 
rand commonly reached by assum 
om variables. 


lysis of variance 


uares W 
ing interaction 


s Т. 
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. ality and flexi- 

The model, say Cornfield and Tukey, has “ sufficient pecie к levels 

bility that the necessary assumptions concern only the d of what is 

of the factors (the behavior of the experimenter) and not the s i it is assume 

being experimented upon". Ina two-way classification probler its numerous 

that there exist pigeonholes arranged in rows and columns, : of mp rows 
elements (potential observations) in each pigeonhole. Subsets 


Io 
: f ut replac 
and z; columns are selected, randomly and independently but witho 


]umns 
; s and coll 
ment; and in each of the ттр pigeonholes where these rows tten 
intersect a sample of z values 


nl el] is WI 
of Xp; is drawn. The additive mode 
in the form 


| (21) 
eneral row column cell esidual 
Xp Een } 5 (Әй, T { effect } ii {etter} t sin the 
The cell effects are ‘tied? to the corresponding row and column per three 
sense that when a particular Person and condition have been selecte igconbo * 
values are determined (7, p. 918]. The cell effect represents the Lá ейи 
mean, after Subtracting the row and column effects and the - are {0 | 
The residual represents the within-pigeonhole deviations, which nt resi ші 
regarded as independent random variables; there may be a аиа mode 
variance within each Pigeonhole. Our eqn. (9) corresponds to write (9) * 
as is evident if we divide др into two portions so that we can re (0) 
Хик= M&(M,— Му+(М— Ms ( al 
residu 


, 8" pil 
17 D(M,- М) +а„Х,ь+ Sit 
column — 4 
cel 


effect 
ithin^7 
w, column, cell, ES de popu 
and o,,?, respectively. oette mes 
itions are infinite, the ехр as ollow 
ce with z entries per cell are 


cell effect 
Cornfield and Tukey Tepresent the ro 
components of variance by 0,2, o, о ROS 
tion of persons and the uni 

squares from a two- 


EMS rows =0; no po + тцо оң? (2) 
EMS columns — о no pe + nnpac" 
EMS interaction = On? noy? 
EMS error =o,2 arate ” ү 
In test data with one observation per cell, it is impossible to with ra 
interaction component of variance from the within-cell residua 
the eqns. become (23) 
EMS rows (persons) = og! os + тод? 
EMS columns (conditions) = c ,2 4. o nd tst 
EMS residual =0 oy ШШ ) 
The expected Variance within any column is 


EVi- oro Prog 


“ТЕГ Нн N 
ыыр” --- -- -- ж---” 
> ee... 0] 

` S т IEEE 
a и 

OTT n! 
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We ma 
y repla 2 2 wi а 
the сони ed a nowt og? with oe2—where, as in (4), epi is the cell effect plus 
We rewrite (23), re € regarded as the same random variable in every cell. 
, gnizing that од? is Vy, and oj? is Vr: 
EMS, (persons) -"Уу,% oe” 
EMS; (conditions) =л›Йщ oe (25) 
E. EMS, (residual) =e" 
е 
quently, from the matched С study (cf. (5)) 
V ugs (1 /ni)(MSp— MS?) 


Ў = (1 /tp)(MSi— М9) (26) 
and р,- М5, 
(27) 


Supp EP, Pu Per Cn MS e (n DMS 
ose {Ба y F à 

Scores on е. the score from which a decision will be made is the average of 
for the c randomly sampled conditions. Then, from the usual equation 
ance of a mean, the expected variance of the decision data is 


(Ve (28) 


Tbe estimat EV iny) =" Mp 

readily be d from (26) may be substituted. All the foregoing formulas can 

The ee apted for a universe with a finite number of conditions. 

unbiased E omes correlation. "То obtain the intraclass correlation we 
estimates for the variances, Т 50 that we have 

—MSy)[(n MS, * (mj — i) s) (29) 


ained by averaging OT by 
data are used 


substitute 


Ds Say) = Vy [E Pian i (MSp 
АЧ, doof holds whether the composite SC 
for di the т part scores. If тата whet 

e G and D studies, 
(MS5— MS) MS» 


rnal-consistency $ 
(1) and (2) given 
been jus 


ore is obt 
her or not the same 


(30) 


tudies one may obtain 
earlier. This 


tified without 


Which ; (ni) = 
м P Hoyt formula. In inte 
estimat R20 or the computational forms 
петна formula for the intraclass соге ан 
Without equivalence, unit-rank, ОГ uniformity 
is ap equivalence, however, We can only вау 

approximately equal to. Epi and a more-o 


p Mi* 
h studies of Olkin and Pratt [29] indicate that the estimate is less—by а negligible amount— 
mae population value of the ratio. hey, however, consider only errors arising from sampling 
РНЫ ОН; sampling of conditions adds some further bias. Work by Walter Kristof, not yet 
£n urbjas? suggests a small correction for errors arising from person sampling which converts & into 
Pt diee estimate of ae He, however, restricts himself to the case where conditions are strictly 
t except in means, and scores have ? multinormal distribution. 


r-less close 
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а two values 
The general formula (29) yields the following equation for any 
e 
of т; (say n, and ng, where n;[n; =k): (8) 
бта = Ка) [(1 + (k — 1) а) 


. using the intraclass 
f this is identical to the Spearman-Brown formula; Fac the formula 
si aie den the interclass correlation makes it possible to m 
ictive model. ver ma 
ps on s ds special case (30) can be eium sept problem 
data are employed in the С and D studies. ) Сопвідег agree co D stu we 
(a) Six judges rate certain protocols in a G study. be randomly sele 
judge presently not designated but presumed to Then (29) shou. 
from the same universe will rate all protocols. 
used with 7-1, р € Я 
(b) In the situation described in (a), one of the six poa recommendee 
will be used in the D study. Again (29) with n’ = articular ju 
While it would be possible to estimate p?,,, for the p 


"ustW' t 

à esult unti tests 

by means of (19), the variable error makes the res The same 7-4 
(с) A test of 25 items is administered i 


G study 


n the G study. will be пав 
Ог some other set of 25 items from the same giu 5 Each 3 
the D study. Then (30) should be used, with 2; = 


rather than each test, 
(4) Two judges are used 
in the D study rema 
n'i unknown, 


is regarded as a ‘ condition у) : ill be Ug 
in the G study. How many judges y (22), M. 
ins to be decided. One should pie , oF 
The value of & for various n’ сап be one 

can solve for the р’ required to produce any desired &. 
The critical assumptio: 


hat 
n behind these applications is, as da ge i 
(judges, items, etc.) are randomly sampled from the same uni 
and D studies, 
While it is customar 
Ortance attaches to th 
in understandin the оп 
cedures. Тһе) 


tons 
‘tio 
ndi 
ең both 6 


imp 


a re 

Investigator should Teport his estimates of the x ме: e d 

components y, Vy, and Vw; he can then calculate Ё Vyand дапсев с v 

values of "i Or can leave this to the reader The estimated var Vy? Е off 

more information than the coefficient alone, The magnitude a ӨТІ 

stance, sheds light on the importance in the D study of dut ortan! ar 

under the same condition; the greater this variance, the more 101 : 
à control becomes, i 


Report 


1! 
; light 
А tudy 107 gh 
tto more facets, А multifacet С $ different did 
alternative experimental designs with a 
and different numbers of conditions. 


оле: аана. 
ww 
каа аана; 

енен n 

————— —À "A 

Our 
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ven measuring device and sample of 


emphasi n 
sis on a single coefficient for a gi 
gn of the G study is to be used in all 


persons i 

is г i 

E lc p жолақы only where the desi 
„ Bu : à 
the separate variance estimates from the G study shed light on 


how th 

à e techni E 

discussion Minen. dm may most profitably be applied in the D study. Some 

this point of lin = of G studies is to be found in Lindquist [25, pP. 357 Е]; 
should receive greater emphasis than it has in the training of 


l . 
н and test users 
mat. " 
Variance ver D studies in which data are unmatched. Components of 
45 was pointed m D data may be estimated from the matched G study, 
the score “toca Rajaratnam [30]. As the sample of persons is increased, 
sampled ind e in such D data will always approach Ух» since conditions are 
ependently for each person. 


cs REX Б 
Sub ха E (Хы-Му= E (хы Mif EM My EV Van ga 
. . K 
Stituting from (26) and (27), 
(33) 


Pe =(1ш)М5›+(и— 1)MSr]+ 


from (26) is divided by (33) to obtain 
+ (т) MSi + (ттр 


(1/mp)[MSi MS 


Th 
erent 
estimate of Vy, 
1 
p 


p а. IP 
=? 
w= P. JP [MSp -MS/MS —щ—пр[п)М5п] 
(34) 


Mo 
те gene 
É nl А ; 
^ ally, where decisions are based on a composite of n;' observations, 
rn; — np[ng) MSr] 5) 


рх NUN 
qu =m [MSS — м5] М5 + (ni[n5) M Si + (ттр 


Again 

› the Spearman-Brown relationship holds: 
24 (1 + (7 DP acon) (36) 
bus set of formulas is pertinent when, for purposes of 
Scoring ga technique, two judges rate all of a set of protocols by means of a 
iia S, but in subsequent use of the technique it is anticipated that a 
Control Ж be scored by any of a large £ One might similarly 
е ga servers, occasions, or some other facet in а pilot study, and not exercise 
me control in routine use of a method. use of (34) 
and the investigator 


b 

еге е: FEN 

ро person takes one of a limited set 0 
5 to disregard what form the person too 


^ 


> Ж 
P MXM) | Арухан! 


for example, 


f test forms, 
k when int 


снер С DATA 

different conditions in the G study, 
e here the argument of 
to be the same for all 


£ (22) being inseparable 
к 


V. VARIANCE ANALYSIS ОЕ UNMAT! 


bserved under 
possible. We recapitulat 
number of observations 74 
hin-cell components 0 


only ben each person is 0 
ebster mo analysis is 
Persons [39], assuming the 
The column, cell, and wit 


Аке г 
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: ‹ urement } 
we write V, for the within person EMS, ер; being the ‘ error of meas 
Хи-— Мр. In place of (23) and (25) we have 


2 взр, ЕТ 
EMS rows (persons) = 0,2 + op -- e? -- mio nil мб є 


(37) 
EMS within persons 2 o? о oo? V. 
Consequently, А (38) 
Vy-(0/n)(MS — MS yp) (5%) 
Va = М.р 
Considering decision data based on averages of л'{ items, 
P en -(1/”/)М8шр m 
р m -(1/ш)М8,--(1|ө — 1) М85шр ant 
Риха -т/(М8;- MS wp) |(ni' MSy + (ni - т) MSwup 


For т’ =m, (00) 
Рых =(М5›- MSwp)/MSp ical 10 (5 
The Spearman-Brown formula (36) applies to Puy. (42) is pene its 
and if a;' «1, to (7). Since V> EV, а> P i : f (41) and к 
A quite distinct line of argument leads to the application 0 approp 
special case KR21 to matched G data, as a lower bound to the logically? 8 ied t 
formula. Since in samples of reasonable size 1/5 wp > MSy, if (41) ! ptained by 
matched data it will give a lower bound to the &m that would be 0 E 
applying (29) to those data, 
49 


P mxm) that would be obtained by 


4 ificatio? 
applying (35). (This is а modi 
the argument by which Kuder and Ri 


Richardson justified I R21). udies 29 + 
Formula (41) and its variants are to be recommended in such st ad 
following: E hi is 
(a) Children are Observed on the playground, the time when С ild 
is observed being randomly determined, In the G study Т js uS E 
observed three times; in the D study, once. Formula ( l rg 
(b) Three former employers of each applicant are asked to x isions D. 
form. The same data аге used for the С and D study, и апу p 
made on the basis of the average rating. It is rare ше 
rates more than one applicant, Formula (42) is used. 
ot 
VI. Discusston Jus 
Assumptions used. The im 


io usly doe 
SM portance of this reformulation iE P 
lie i procedures for the study of testas f those 2 T 
to or slightly generalized versions 0 pu at 
pc? 


п any new formulas or 
recommended are identical 


ге tbe 
ce 
? io; but 5172 ra 
note that a ratio of estimates is a biased estimate of the ratio; 2 give ass 
of different conditions used is nearly equal to тр, the Olkin-Pratt computation 
this bias is negligible, compared to the sampling variance of the estimate. 
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in изе. үү 
: e trust, howev iti i 
‚ however, that obscurities and inconsistencies in the choice of 


form: 

ula: НІК: 

mee eliminated by this development. 

how аы лае = the mathematical rationale o 

E nes raclass correlation may be used in 

sav zs 

sampled Pagi, that persons and conditions are randomly and in 

in Table 1. я population and universe. The chief formulas are summa 

(32)-(3 6) 4. estimates for unmatched D data from matched С data, see 

а=, ТЕРДІ . We find that for matched data the intraclass correlation 
an, 1is a lower bound to th i izabili i 

КОЗ сеа i und to the coefficient of generalizability as we define it. 

the desired e decision data, the intraclass correlation p*yry Ум [Vx equals 
The Siac segs: of generalizability. NE 

changes acco oe correlation—whether for matched or unmatched data— 

changes sie 4; to the Spearman-Brown formula as the number of observations 

к 18 i i 

assumptions. rees that formula of its dependence on strong equivalence 
Th 

COEM ерни] separation O 

=~ e choice of formulas. Previous 

w 7 ; 
We к. "im Vy, should be taken into accoun 
the Ruin at the choice of formula depends on t 
ipated design of the D study. 


f Cornfield and Tukey we show 
* reliability ’ analysis with no 
dependently 
rized 


and decision studies 
writers have had difficulty in stating 
t in the intraclass correlation. 
he design of the G study and 


f the generalizability 


Cuer FORMULAS 


TABLE 1. 
Unmatched 


ү in G Study Matched 
2; observations) 
Unmatched 


ds in D Study Matched 
nj’ observations averaged) 
Variance estimates for D study: 
Universe score = (М5›— MS) ! 
ni 
Error E MS, 1 
ni 
= | 1 1 _1\м$ t 
bserved variance 3 MSpt (57 т 2 i 
i i 
Intraclass correlati 
a ion: 
1 variable ГН AS, (n n)MS4 
M MS,- MS. 4 is 
n =n; EH | 
| м8,- М8; + 
nj =1 [MSp+ "i7 рМ] 


і 


that MSwp replaces MS,. 
mputing form. 
uting form. 


TSame as in first column except 
+KR20 or our (2) may be used as а СО 
a large-sample comp 


§KR21 may be used as 


1 p I 
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: 2. or Pux 

Definition of coefficient. There is no doubt that са D We the 
serves the traditional purposes of a reliability coe Man M siae score ап 
proportion of observed variance linearly predictable fro Seapine regression 
can be used in computing a confidence interval for true s e nb rarely 
estimate of it, and in correcting correlations for attenuati И esent thes? 
practicable to estimate the separate Р? уг Our decision be ; m Ер?мь 
many specific coefficients by their mean is a somewhat eris iar c not neces- 
the average proportion of variance arising from universe score, cárpeetitn? 
sarily be as satisfactory as Еру; in regression equations sicher ee en 
attenuation. (Еру; is less than (Ep? ,,)?.) There is, however, 
alternative to (5)!? as an estimator of Ер, note 

A somewhat different question may be raised about the cho 
universe score. An alternative would have been to use the average ks t 
ized scores, mp, in which the observations are weighted inversely by c is the firs 
deviations. Mp and mp will have a very high correlation, since шр matris: 
centroid of the covariance matrix and the other that of the corre as , de i 
They tend to differ, however, as the correlation of the о; with en Lies gr ates 
from zero. Conditions having relatively large standard deviations h 


c of Mp * 
f standar 
standa! 


ssal; 
. . ш: 5% 1 ( nece s 
weight in determining Mp. The specific рл: therefore will miverse 5 i. 
equal the p21, and the expectancies may differ slightly. If the pes шагу $ е 
to be thought of in absolute terms Қ 


(for example, іп vsu Н x: 
ў tance), Mp appears to be the better y or xamP 
universe Score is to represent the mean of relative standing „== that 
Some quality rated by many judges), m, would be preferred. gid: 202 БП 
G data for reasonably large Пр, one can divide each score by the а BP 


ps А ап of 
condition and then apply the formulas of Table 1 to estimate Ymp ape eff 
ог Ep? v In such а ca 


resulting from use of 


Or breadth of acquain 


i “true score? 
We Introduce the word ' generalizability '.. To speak of the pum 1 

a measure is obviously n incomplete statement until the are what 
neralized to; he is forced to be explicit а me^ 


lizabi 


о 0: 

a erefore lost from sight. "Тһево-саПей ене wo 
ment becomes a discrepancy between the measurement and а UP ust и 
and the question, ‘ What universe? ? follows naturally. ‘The pee "o 
what universe he has in mind: €g., ‘ the 26 fluenc Medis calling 19" ш cit 
of Six-letter Words with апу specified initia] cies Since (1 d 4 
universes to which the test might be referred, the one report’ «rati 
does not pretend to answer all pertinent uestions about the гёР?© 
of the score, * 
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It will Бе wi i 3 
Бу ог ое to give examples of the confusions we hope to avoid 
E oam. uc gy. An investigator claims that each of several laborato 
E de amus presents a distinct temperamental variable. То support he 
0-40, with ae capire intercorrelations, which are in the neighbourhood of 
^ mp peste pe coefficients’ of 0-80 orso. There apparently is ample 
We find thar da ү the specific-factor interpretation. On closer examination 
әҙ ors eei reliabilities’ are correlations between observers who sore 
ene песет ч: Ви the claim that score on Task А represents tempera- 
EU cuin > a generalization seemingly covering all forms of Task A and 
oon TELE P а considerable time span, as well as a generalization 
compared wir. ence the correlation of А with another task should be 
an estimate of Parga where Ma is the mean over а universe in 


Which sti . 

surely itae M occasions vary as well as observers. ‘This coefficient would 

‘Asli iis lower than 0-80, and might leave no room for a specific factor. 
ghtly different example comes from a study of psychotherapy. Before 


and aft 
er t : NUS 
reatment, a professional worker observed and interviewed the patient 
'То appraise adjustment 


and described 1 
оваа Ч Т Е protocol his status at that time. 
Scale, He а Ж investigator asked judges to rate the protocol on а seven-point 
between int wishes to decide whether the patient made significant changes 
the agreem, CEVIENVE and suggests that error of measurement be estimated from 
dis енеке ae of two judges rating the same protocol. But this relates to the 
same eee te one rating and the mean for a universe of ratings of the 
the adequa . Here again the ‘ reliability coefficient’ greatly overestimates 
the ec ed of the measures because s represented in 
Protocols "гуа Р к investigator needs an estimate covering the universe of 
ifferent might be prepared by different observers who see the patient at 
moments during the pretreatment period (and similarly for a post- 


Es universe). 
the B. rationale requires the investigator 
dently «см that interests him, and then to o 
ell the Pme conditions within that universe. 
is lease served scores represent the universe scores. ver 
Hower uct that he introduces because he thinks it has explanatory Or predictiva 
the ‹ i an investigation of generalizability is seen to be an investigation of 
and th nstruct validity’ of the measure [9]. Thus the theory of ' reliability 
е theory of ‘ validity ” coalesce; the analysis of generalizability indicates 


Ow vali 5 ; 
validly one can interpret a measure 45 representative of a certain set 0 
int of view was made explicit by Tryon [37], who 


eio eae This pot 2 5 ] OAD 
tëst m the reliability coefficient аз 2 measure of the “domain validity of a 
йай, hough we supplement Tryon’s argument at several points, the only 
jor difference between us 18 that Tryon restricted the universe to à set of 

correlations. 


me : д 
ше having equal variances and equal inter 
hat universe is to be selected for attention depends on the hypotheses 


of 2 * 
the investigator or his practical purposes. To regard an applicant's score 


too narrow a universe i 


s G study by defining 


bserve under two or more indepen- 
The calculations tell him how 
Since the the universe 


to start hi 
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: me 
on a typing test as favourable is to forecast success in any task belonging M. 
particular universe. The investigator might want to generalize from à т similar 
of typing on typical business correspondence over other specimens E nen 
correspondence, if the subject is being considered for business emp d. > 
He might also wish to generalize over typewriting machines, if the ec ability 
staffed do not have uniform equipment. The question of genere ifie or 
from business copy to other copy arises if some vacancies call for one 0 
literary typing. As a second example, consider playground observati бу 
aggression. Time samples of behavior are taken when children are enge 
free play. Ап investigator with one theory might regard the score as reP оше? 
ing the child's general aggressiveness in all interpersonal relations. * 


c с mig 
regarding home and school as quite different behavioral environments sub" 
expect to generalize only over school situations. A third might on uations 
stantial generalizability onl 


: | si 
у if he narrows the universe to free-play visoTY 


8, it is obvious, pose empirical questiones гаі 
study might well be designed to determine how confidently onc can ЖЕ ші 
over any of the universes mentioned. But there remains room for 10 ity of 8 
preferences in using the facts, An investigator may prefer the simplici ing 
single score for aggressiveness to having a multiplicity of scores repre 
subuniverses even if generalizability is much greater within subunive strate 
a С е possibility of defining the universe in different ways is rus ы ar o 
na e Campbell-Fiske Proposal [5] for multimethod studies. They ith the 

а Measure of (say) introversion should be accepted only if it agrees ' east? 
measures employi р і 


» Observation). This is clearly an appropria ; eit 
represent the universe of all possi t rega” ed 
45 a measure of introversion iet" герой 
26 tigator confines his interpretation to x spect js 
it is Necessary to show only that the score estimates the oF our i 
f-ratings; one might even have theoreti 4 fron 
Would not reflect introversion as jue? 107 


measures, le is intended 
technique, But if 
Introversion ’ 


The correlation of the pre aul b. 

Coefficient, and the usual for uld e ht! 
riterion", But this correction eed d й 
With the universe score on the orite"! 


e 
24 94%. а а : T 
ossibilities: the universe of mark ht Белди 
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For each of these universes there is a 
d validity. Each 
to identify 


topi 
p o uum general sort, etc. 
Ei Heus valit a s gue and a different correcte 
the ішін erse о f de Mas an Dd hence it is highly important 
generalizability « : coefficient as ‘an estimate of 
the unwieldy ы over (e.g.) test forms and trials’ permits us 
Tests [36] —viz omenclature of the Technical Recommendations for Psychological 
efficient of intern eet of stability *, © coefficient of equivalence ’, and ' co- 
coefficients disti a consistency . Any idea that could be expressed by naming 
inctively can be expressed more precisely by designating the 


univer. А 
The ies each coefficient refers. 

sample from e as an indication of universe homogeneity. If a set of items is a 
Breat confi diis аан universe, one can use the observed scores with 
Same они that any other sample from the same universe would give the 
omogeneity 5 n. Among the studies that have explored methods of assessing 
answer Байы” need only mention Walker's pioneer work on the unique 
graph [26]. [38], Guttman's scale theory [35], and Loevinger's mono- 
Мы: е of generalizability (vit 
implies that 2. of the homogeneity of the universe. 
and interpret: ne could hope for appreciably closer relation rvat 
Thus the co ae if he narrowed or redefined the universe of generalization. 
ава Қ ссе н cient helps to estimate the potential value of the proposed universe 
estimate 42 ` „Second, the coefficient tells how large 2 sample is req t 
universe score with any de ume that there 18 


NO practical barri > А sired accuracy. su 
No matter | arrier to increasing OF decreasing т бог the decision data. 
it is possibl how heterogeneous or arbitrary the universe, 50 long as 
magnitud, e to adjust ти to bring the coefficient of generalizability to any d 
required e. The greater the coefficient for m'=1, the smaller the sample 
te жану purposes, а heterogeneous universe may be quite гизү 
апа mili ity ’, for example, can predict success 1n prac ks such as teaching 
in their itary leadership. The fact t а 
needed D is primarily significant in i (m 
not h о obtain a stable composite. To put it another Way: St gle 1 ДӘМЕ 
omogeneous, but averages over six raters тау be quite satisfac or у 
re perfect prediction could be obtaine 
ere are likely 


the expected coefficient of 
to dispense with 


h mj —1) is for most purposes ап 
А small coefficient 


between observation 


‹ 


ngle raters are 


ото + . 

у т" While in principle mo 

lviding raters into subsets wit homogeneous preferences, th ‹ 
this complication unless we are developing 


to 
a E ood reasons for not introducing 
On to explain preferences 
К ады to the random-sampling model. е 
ауе b observation as а sample from а universe is » 
obje сеп objections, however» to using this as 2 model f ? 
ctor points out (i) that the universes (0 which one mig t 


The interpretation of a psycho- 
old as Galton. There 
1 for test theory. The 
refer are usually 
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vaguely defined and not denumerable (e.g., what is the universe of all possible 
questions about symptoms of introversion?) and (ii) that strict random sampling 
from a pool of items or judges rarely occurs, We do not regard these difficulties 
as grave. With regard to the former, it is chiefly important that the universe 
be so well defined that different readers can agree in classifying particular 
D = falling within or not falling within the universe. ‘Thus, if E dl 
claimed that scores obtained by a certain „ are generalizable over | 

qualified scorers, the тес eh must be leu that we can deci 

whether graduates of a certain training program This is 09 
more than a requirement for r а biguousy 


; : ; 3 I$ 
whether some universe is designated too vaguely can be checked by testing жа: 


agreement іп applying the specification. The absence of true random а ubi- 
H i e 
ges is unfortunate but no more so than 1n hosel 


B . B y 
p atistical inferences fr rho are not 

> om persons who 2 

їп a strictly random fashion P 


"ST E 
me are ‘ qualified °. 
€porting experimental conclusions unam 


P í со 
d-sampling model describes the process g made by 
ng 


Ji 
dom samp the 


Я ro 
€ composites themselves are random samples than 


s Th jys? 
Mposite is applied in the G study. Internal-consistency "i 


а А, р ns 0 
ing plan into account. Stratified versio a ionalé 


ѕ ра ; 
given here; the ле аарц by a slight modification © t pe: jvc? 
b rmulas compa have 
Y Tryon [37, р. 238 among others Pi pae 
А ҮШ; 15 ‚068 
"fe menar - SUMMARY іле 
of (NE nar йат offered а theoretical rationale within which numerous ato 
is presumably T eid can be combined and reinterpreted The inv негігі 
. ested in "m i ro 
tions that a generalizing from ion to othef ©, „0 
observations ar ub? of the ы rini M pete con i 
М n 
attention is co € made under various . in the prese e£ 
test forms, n ей to universes Classified 4... a single facet Py 
defined, but it is vers, Or occasions The uni : st be unamb!E (еї 
not Decessary that Iverse mu ny 5005 


: in 4 
the universe be homogeneous oe p 
G study) is conducted by ораев. univ pe 
if conditi to be randomly representative of ү ns will 
made about individuals ps Provides the data from which 41510 obs ‘ag 
under the same conditions) ata may be matched (with all persone on pe 


: 50 
sampled independently), or unmatched (conditions for each pet - 


With an un: 
қ matched 
information about Piet study, the one-way analysis of var 
of universe ed decision data, yielding estimates ? 
Hance of the difference betwee 


А го 100 
jance ЖЕУ 6 

the Үү 
sc с | 
Scores, the expected va | 
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Scores and 
of 22 ы scores, and the expected observed variance. The ratio 
generalizability p? нема to observed variance is the coefficient of 
resembles a а: ог unmatched D data. This intraclass correlation closely 
rom matched С d generalized reliability coefficient and the KR21 formula. 
P w for апу Modos it is theoretically possible to estimate a specific coefficient 
arge sampling e ition included in the G study; the estimate is subject to a 
Way analysis of ip and is not recommended unless 7i is quite large. А two- 
the expected e variance leads to estimates of the universe-score variance and of 
matched D P and observed variances for both matched D data and un- 
ГЕР, Шеге m For matched D data, we estimate the intraclass correlation 
aE аа pen a; one special case of the estimation formula is 
raclass correlati r bound to the coefficient of generalizability Eph, The 
formula. elation changes with n, according to the Spearman-Brown 

Th 

estimates а rationale is used à 
. "These estimates are unbiased even W 


їп th 
€ classi 
Unequal Rb. Senses WE have specifically allowed for 
correlations, and for intercorrelations with ran 
o some slight extent. 


e in 
Where oan DR e are biased 6 
Ound— to ж. ratio « is taken as ап approximation—2 
The E мі 15 there a serious gap іп the rationale. 
the choice st important formulas are collected in Table I which shows how 
recommen dd formula depends on the design of the G and D studies. It is 
Variance "^ that the person conducting a study of generalizability report all 
ecomes Rodi as well as the coefficient appropriate to his D study; is 
€ accompani ially important 1n multi-facet G studies. Any coefficient should 
the desi panied by a careful description of the universe of generalization ап 
er of the D study to which it applies. і " a 
[25], Buer ormulation, taken in combination wit ssions of Lindquist 
reliability g and Tryon [37], removes much 0 ; sion from so-calle 
erived u уи it shows the consequence of applying formulas DE 
ere ies en equivalence assumptions to non-equivalent conditions, se es 
€xperim ous alternative formulas are to be used, and makes clear t at different 
ental procedures for studying ' reliability ' relate the observed score 


to di 
iff T ее 
erent universes of generalization. 


asis for deriving variance 
hen conditions are not equivalent 
unequal variances, for 
k greater than one. 
Only at the step 
s well as a lower 


sab 


h the discu 
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A 
NALYTIC METHODS OF FACTOR ROTATION 


By Franx W. WARBURTON 

Depa 5 : тах 

epartment of Education, University of Manchester 
Recent 
work апі 

data has aes e analytical methods of factor rotation applied to large-scale 
The chief us Е the use of oblique factors and the simple structure criterion. 
hodological advances have been (i) to use the variation of column 
reach a clearer simple 


(factor ; 
не p» rather than. row (test) loadings in order to 
equal weight (th normalization of rows before rotation, in order to give the tests 
pulling the PR is prevents complex tests, with high loadings in several factors, 
covariance Pie ет dle close to each other) and (ш) the minimization of the 
requires that higl oadings (rather than the maximization of the variance) since this 
accordance with : Lu low loadings occupy adjacent positions in the factor table in 
method would 2 urstone’s third condition for simple structure. The best 
ppear to be Varimax їп the orthogonal case, and Binormamin for 
tation by subjective methods. 


oblique 5 
rotation. Maxplane is the closest to ro 


I. INTRODUCTION 
ion has drawn attention to several 


W 

issues тубе rm methods of factor rotat entio 
п particular и I theoretical interest as well as of practical importance. 
en. increa › it has stressed three main principles in factor analysis which have 
(i) the rot singly observed in recent years, particularly in the U.S.A., namely, 
ii) the deg of the factor axes aWay from their original bipolar positions, 
Structure д 9 oblique instead of orthogonal factors, and (iii) the use of simple 

To ih a criterion for rotation. 
taking a с ustrate these tendencies by an example. 
niversit orse in teacher training in the Education Department at Manchester 
Kuder-p у were given a test battery comprising (i) eight cognitive tests, (ii) the 
1 F reference Record, (iii) the Allport- Vernon Scale of Values, (iv) Cattell s 
the ea ау questionnaire, and (v) Eysenck’s inventory of social attitudes; 
Socio. ec, азо included (vi) 22 biographical particulars, е.» age id gu e, 
Ог in esa status, and (vii) 16 criteria of success, either in practical teac m. 
eoretical examination, making r 100 variables. e 


Post-graduate students 


rst striki up a total of ove 0-2 
extreme ing feature of the resulting factor analysis i$ that 16 үш ШИ А 
end difficult to interpret, 6.6» 006 has to pair intellectual ability gi Б 
tion h ility versus socio-economic status + teaching ability + extraversion. ү ч 
d €comes essential for purposes of interpretation, and one 15 forced to thin 
d factors, which can be classified as 


in terms ] 
fo of 16 conceptually simpler rotat® : m 
i. e (i) bero КЫЙ: бы ability and verbal fluency 1n a cognitive 
f xg the personality factors of stability and extraversion; (iii) the attitudes 
Social icalism and tender-mindedness; (iv) social factors such as family size, 
Status, social activities and interview assessment, and (v) the criteria of 
of examination success and teaching ability. 


Success fE 
presented by the factors 
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there were 

Secondly, in large-scale analyses there are as ннз саи ена if the 
tests in an old-fashioned battery, and the ағыл eines ce inter-factor 

i i orily interpreted, to have aknow : ; | en 
ш pA : 7 been the on between the primary — m distinct 
оа T xesolye the individual tests into first order oblique v Er ordet 
К a m factors) with orthogonality introduced only at t НЕ. ata is that 
eel The trouble with orthogonal methods applied to эне se with h 
the material is usually much more heterogeneous than schen viti several 
conventional old-time small battery, and that in conseq e» e ply to rotate 
dozen variables in the battery the orthogonal method ten DD such F 
the variables rigidly back into their original it ut E (iv) mor 
(i) academic attainment, (ii) social Status, (iii) personality tra "E dn 
values. ‘This puts the research worker back where he star х E: is 
fallacy about only getting out of a factor analysis what you pu а 
true. In large-scale experiments it is therefore advisable to 1n me 
stage. We go from tests to first order primary oblique ace meo 
the primary oblique factors to second orthogonal factors. For ed them 
Manchester research outlined above the primary factors group 


ion, Radicalism 9 
into second order factors interpreted as Stability, Extraversion, 
Tendermindedness, 


The third point brou 
large-scale heterogeneo 
additionally attractive. 
spicuously present and w 
We cannot for example, 
intellectual capacity unle 
physical characteristics, 


A fourth feature of 
of rotation b 


hundreds, or 


, 


"P re 
Let us look at some analytical methods of rotation in qe о 
general principle of rotation to а simple structure position s d to 
planes as large as possible, i.e., to rotate each pair of axes um is achie е axe 
he number of near-zero loadings. Thi е E en A 

placing the primary axes through Clusters of tests, taking саг 


e 
shall not be so oblique (within, say, 30° of each other) that they py у on y 
effect, a single factor. 


ee! nu 
a In a four factor example, we may aa 4, age che 
successively factor 1 against factor 2, factor 1 against 3, 1 agains е count i 
mplete cycle. Eventually the np һе V go 9 
not be increased by any further rotation® "0 


in th 
selves 
nd 


Р -ghat with 
ght into prominence by analytic gem солі? 
Us data the criterion of simple Me nce із © ; 
One needs to know where a major influe everything 
here it is absent. No factor should load in of 
satisfactorily define Spearman’s ‘g’ solely res 


u 

3 meas 
Aes а 

ss we also know that it is absent in (say) 


ре 
detail. тес 
ptain PYE ps 


that 


08 
3 . rorkers tai? {© 
attained a maximum number Of zeros. Some research W hic uct” j 
getting a maximum number of high loadings. An analysis Vim Ше wd 
large number of high and low loadings is said to approximate to 5 
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its relati 
5 vely la ; 
given in Tue i зар. of middle sized loadings. А typical example is 
Euh өп moral the increasing hyperplane and high-loading count in 
1 al values іп education (Nesbitt 1962). А 
АВЕ | H 
- HvPzRPLANE Cou с 
PLANE COUNT AND HicH-Loapinc COUNT WITH Successive ROTATIONS 


ор ‘ Extreme ’ Loadings 


Successi 
551уе ‹ , 
Rotations % ' Low ' Loadings % * High’ Loadings 
i (< 0-10) (> 049) 
2 5 Т 5i 
11 54 
4 42 12 54 
$ 48 12 60 
6 51 14 65 
7 52 16 58 
K 61 16 72 
9 60 14 74 
64 14 the 


method of analytical rotation based on this 
e is to maximize the hyperplane 


C 
ае (1960) has put forward a 
In Stage 1 the machine 


Proced 

ure. 1 

count, In Қ; is called Maxplane, as its purpos 
is method factors are rotated in pairs. 


Shift 
5 one f. 
a ; : Е : 1 
ctor at a time, in five successive 9? shifts. It is not necessary to 
he shifts on the other factor later 


move b we 
explore Em. d 45? in one direction, because t 
two АДЫ қабық to the 45? position. Thus all 360° on the plot of these 
ackwards are explored at 9° intervals through 40 shifts, 90 forwards and 20 
At We 
Prescribed = DOSIHOD. of the axes the number of variables in the hyperplane of 
Machine tł width, Le, t 0-10, is counted and the information stored. On the 
Completed his requires that all shifts, fruitful or unfruitful, shall actually be 
есіде ne whereas the human rotator would evaluate the position by eye ап 
to proceed with less rewarding rotations. 


A қ 
Ж меу {в also made of the mele loadings, i.& 
е final evaluation to rest both on the goodness of the hyperplane count 


апа o 
п the variance of the factor—Cattell suggests that for most psychological 


Studie i 
Count, the high-loading count will be between 10-50 per cent of the hyperplane 
о instead of 9°. It 


ne plot will at first 


those above + 0-49, since 


We 


ried out with shifts of 4 


З In 
18 M tage 2 the process is Саг 
Not b on knowledge that the hyperplane 25 seen in any 0 
Il consist of ап ellipse. In Stage 2, however, the 
j 5 in other places, and 


€ seen * Е E 
n ‘ edgewise' but Wt 


ешь 
* se 4 
Will have narrowed, by reason of the adjustment 
for a narrower 


eco 

+ fan pec есі to count now 
final, ur Finally, in the third stag® the programme $. 
*2g) т рне possible width which is fixed as four times 
the try a zero loading for the i e., so as to inc 
3s. TUe count. Reference vectors are d from approac 
factor correlatio 


to J 
each other, representing 2 maximu 


+ 0:05 instead of 
e shifts to counting in that 
the standard error 
lude 95 per cent of 
hing closer than 
n of 40:82. 


168 Frank W. Warburton 


Convergence towards a maximum hyperplane count is not direct and сора 
tinuous, but proceeds in a series of dampened oscillations in a curve rising 54 
plateau, but the general tendency is, of course, for smaller and smaller ү 
of the axes to be made, and for the degree of accuracy demanded to be increase а 
The programme must have a built-in stopping point, analogous to the -—— 
decision that there is no point in going any further. At present the programm 
is made to stop when the current cycle fails to produce a 1 per cent increase 1 

the hyperplane count. It seems, with psychological data, to be usually reat я 
in about 12 to 36 shifts, which takes a reasonable amount of machine time 


| u 
often in the clearing up process. The method 407) 


0 
gan at late stages in the Procedure. In practice, Maxplane appears 2 2 
5 it ро» algebraic rotational methods, and not quite T X yield 
. 5 patient, highly skilled subjecti i is echanica round 
quite as good a si mar Eon, Tiis too m Cattell four 


that about ten ext "зиди is oo 


fts are usually necessary. 


TA TI. ORTHOGONAL ROTATION ed oP 

Жы. к es algebraic method of attaining simple structure c middle 
ss “ à € . 

i mber of high and low loadings at the expense of es oadin£, 


B і > 
Оуапапсе of the loadings. But, since the bep. atl 
LOS y unchanged by rotation, the variance of the ү 

1 
mulae for analytical rotation came from pe jin 
had sufficiently developed 4 15 “pplied until 1958 when electronic C°, ijy th 


oP 
- of 9! " 
structure, but he immed; hurstone's (1947) five princip ңел] 
е 
‘ch h e” 
AE haracterist; i hod, whe 2 
named Quartimin, is describ нр тен e 
, ed by Kaj “ ү, 

еы, y Kaiser (1959) as the first a arbitra yin? 
bl otion to Thurstone’s ambiguous, г сотр“ gf 
Bcable qualitative rules for his intuitively ^ о 


и inimi 9 
Carroll considered the minimizat 
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Sort of inner Я 

proposed dl came function of the row loadings of the rotated matrix, and 

a minimum. sum of cross-products of the squared row loadings should be 

“егеп z 

at his "a эси мы some of the concepts of information theory in arrivin 

ture cannot be re á egan by pointing out that the conditions for simple RE 

of manipulation o as terms in a single mathematical expression capable 

Single variable . Че approached the problem of parsimony by considering а 
‚ represented by a point, and asking himself what was its most 


Parsimoni 

onious descripti 

^ с SENE 

description был ғы i nen He suggested that, intuitively, the most parsimonious 
when one of the axes passes through the point. It is seen 

хез approaches the 


that 
when the r 
e reference frame is rotated so that one of the a 
When one of the 


Point 

; the p 

axes кош of the two co-ordinates grows smaller. 

ugh the point it has a loading of zero on one factor and the sum 
Continuing this line of reasoning, 


of the 
r Е 
Bom with any other factor is Zero. 
ordinates p es that some function of the sum of the products of the co- 
set of collinear points might be used as a measure of the amount 
Finally, in order to 


of à 
Parsimo 
n А : gu ; 
y attained in the description of these points. 
ve co-ordinates he proposed as a 
f the squares of 


eal wi 
m problem of positive and negati 
the product parsimony (in place of the simple sum) the sum 0 
Saunder of the row co-ordinates. 
Urtosis is ae (1953) suggested maximi 
and tails (аг ceased, the relative freque 
9f the int arge loadings) of a normal distribution are i 
the i pecu regions. The statistical measure 0 
at this т? на оЁ the loadings divided by the square 
Neula lon 18 basically equivalent to Carroll’s. f 
aus and Wrigley (1954) suggested that the best criterion of simple 
the squared factor 


stru 
Cture 
w Api = 
i ould be the maximization of the variance of 
the squared sum of squares, 


oadin s 
s 
hence га (bon. the sum of fourth powers minus 
as called Quartimax. In the orthogonal case Neuhaus and Wrigley's 
and Saunder's criterion is 


uncti, $ 
оп MES Л 
2 Ferguson's criterion minus à constant, 
t. In the orthogonal case Carroll's 
# each of these 


Fer is Fe 
eii criterion divided by a constan hog 
18 set equ E is equivalent to the others. When the derivative о t 
erivatives to zero to solve for the maximum they give equal or proportional 
theories s. Thus, four different functions developed according to four different 
. N м to be equivalent mathematically. | ч i 
Investi iaus and Wrigley subsequently used the Quartimax method in severa 
gations, but the results were rather disappointing. With experience, 

ntly been made in three directions. 
(factor) loadings 


Meth, 
od ; 
ological advances have more rece 
ced on the variation of column 
e structure, as the 


rather р рев has been pla ) 
han row (test) loadings. This leads to а clearer simpl 
nds to perpetuate à general factor. 
e rotation begins, 


Mani S 
P of loadings only by rows te е 
) The normalization of rows has been carried out befor 
e denormalized after 


In an 
attempt to give the tests equal weights. (The rows ar 
L 


Sp 


is of the loadings since, aS 


ncies of the middle (near zero) loadings 
ncreased at the expense 
f kurtosis is the sum 0 
d sum of squares, 50 


zing the kurtos 
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| ith high 
found that otherwise complex tests, with nd 
a 


tation is con ave process, ап 
adine in several factors ^ Y ert рори A 
ping? с; FLA ne з Pis байса preced 
EE T, атасы. 
А асанна жене ыса 2 d 7 ем n e “<< rag: cordamee. 
OCCUPY adjacent Posto; tow loading ‹ * fable, dm acc y рай 
with Thurstone’s for simple Structure, namely *' for every 


of columns of the factor Matrix there should be Several variables whose -— 
Vanish in one column but not in the other ^» le, covariance methods at 
tinct from variance methods) lay down Conditions for the disposition of loa а 
as well as their magnitude, Minimization of the covariance has, in fact, pro РА 
а more effective method than maximization of the variance in the oblique ға 
Му SONGS е is SPParent for orthovonal rotations, - ted 
difficulty with the Ойанітах method, as Kaiser (1959) has poin E 
1t Works only by rows, Т; increases the larger values in each Pn 
68 to near zero, This takes into account only 1 
ules for Simple Structure, namely, that each row he 
е at least Опе zero, It 18 тоге important from inf 
YPerplane count by urs 
at numerous zero loadings in on 
, This requirement Precludes a general wre 
92 the squared elements by c еы „Оп its side, He maximized the wr 
Instead of by rows. This is the the 
zr Weights whic mplicitly 2 Matie bias Temained, owing pe 
Munalities- tests with р; У ате attached to the tests uy their since 
communalj ith fourth Power fe n re the кыанар ipm а 
ality of 0.9 rd ill 2005 ОЁ the factor loadings, a tes 


: 65 
à ine time 
Тепсе the rotations nine ; 
Whose с ity į ituted ^ 
‘Normal Varimay » is the p ünality is 0.3, Kaiser therefore substituten а ) 
сас aw Varimax › Criterion. Both, it should be € ax a 

"a the coly П Variance, but Normal bes 

before rotation begins and d. “ight, the TOWS (i.e, tests) being ees 

enor + . nm 
ver, that then, са Malized after Totation is comp 


the 
А п 
more Important reason tha a 
а mathematical mode] 


"n 89 

T establis a Д criterion 

А odel for the rotatio 8 the Normal Varimax Je of ч 

rotation does not depend On then n Problem, He found that the ane 

that the Normal Vari 2 aber of tests ine dsubsequent? <! 

This is not true eee Solution jg invariant under che” бақ im test battery 

With these the an le of » E "Чагітаҳ ог the Raw You solution, pu. 

h 3 Бе of тоған 18 partly 4 functi ber of tests 

E ehe clusters, Although the Ne. unction of the num : originally 
d 4 isfv; ari wa 

dits thas Км X e satisfying the simple ate emt Kaiser 2° 

attainment or Simple Structure jg less of бы ешш al advanta 
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of his method than the attainment of factorial invariances, Тө secure numerica 


Verificati Е e E B » : 3 
ег ао the tendency of this criterion to give factorially invariant solutions 


2 а sohairg Е Б қ В 
Фог the rap ыы ОП Was obtained for the first Hve tests, then a seperate solution 
H 24 


4 ні St 5, and so = ash 4 
сасе, е tee „эме ЮО OR S¥stermati. уу ыраа he шолады & 
са Changes gy, жаса phat толе actora were paeten e eror гол. the on 

ere neghoibre e age am the Sire OF tine Patre y. woe еа. 


more E d 
movement before they became stable, but this occurred only while they 


high degree of invariance. More recently Carroll (1959) has suggested that the 


€st solution is given by Orthomax, a weighted combination of the Quartimax 


а к 
па Уагітах methods. 


қ Che machine procedure Юг Varimax as programmed by Kaiser is fairly 
typical of analytical methods. It involves successive pairings of the m factors 
and Carrying through the full т (m—1)/2 transformations for each cycle, The 
Process is iterative until a complete cycle is obtained in which no rotation is 
required. When the machine finds the angle of rotation which will give a 
Maximal sum of fourth powers of loadings of rotated factors it makes the trans- 
ormation only if the angle of rotation is greater than some specified value, 
Perhaps one degree, or only one minute if the computer has a very large high- 
“Peed memory capacity. Cycles of operation are continued until the sum of 
fourth powers for the entire matrix no longer increases beyond a certain limit. 

6 Convergence is generally rapid in the first few cycles and then quickly 
tends to slow down. We have also to decide the number of decimal points 
required, Usually the calculation of cycles is continued until convergence 18 
obtained to the eighth decimal place. A typical example is the cycle of 78 
Separate rotations for Thurstone’s primary mental abilities which was calculated 
ӘП the Iliac in about 1} minutes, i.c., about one second per rotation for 57 tests. 
The sum of fourth powers converged to eight decimal places after 27 cycles— 
about 45 machine minutes in all, allowing for input and output time. More than 

Per cent of the increase in the sum of fourth powers occurred in the first 
Our cycles, so that a reasonable solution might have been obtained in about 
ten minutes machine time. In practice, limitation to the fourth decimal place 
and one degiee of rotation would appear to give as great a degree of accuracy 
aS We need for practical purposes. Few factorists would venture to interpret 
the third (let alone the fourth) decimal place in a factor loading, or rotate through 
angles of less then one degree. ae . 

he computational procedures for considering factors two at a time do not 
Necessarily give the best possible simple structure. The order in which the 
factors are paired may alter the results. Until a procedure is developed for 
Operating on all factors at once, the method described here must suffice for 


a Чис? 
п approximation. 


er hand, for the other factors the есейе тыс ed 


tests waa 


172 Frank W. Warburton 


ПІ. OBLIQUE ROTATION 
Analytical rotation in the orth 
theoretical and practical footing. 


: IS 
t towards one another, yielding primary facto 
Which are much too oblique, i.e., too highly correlated. They have found ES 
the only case for which Quartimi 


Y» has been modified for the oblique case by Carro 
(1957) and named Covarimin, It rests on the minimization of the covariance in 
fer row normalization, He found that Conny 
HU es » Dut in the opposite direction; it yields factor axes t? x 
: gonal and actors of low intercorrelation. The Varima 


. (0) ре 
ауе called this method Дед to 
e normalized matrix Kaiser дайа 
Variance of the fa emi ces itte еше This eh 


. 05 
Е well as the tests, 'This is the 7? 
rotation, Ajj bias Ден 


а bias of the same 


Analtyic Methods of Factor Rotation 


fact 

ог ; 

S nt" too highly correlated. 
with Quartimin, Covarimin or Oblimax. 


is systemati 
at 
data there са = related to the complexity of the tests. 
almost no bias, but the bias increases as t 


Complex, i 

X 

On e b elated to more of the factors. 

Бола! case ÁN the best method would appear to 

human s bi 5 Binormamin for oblique rotation. 
ubjective rotation. 


The various metho 


T 
ABLE I. METHODS OF ANALYTICAL FA 


TRTHOQONAL 

ate Auth 

1 Ors N 

953 Єгєй ame 


Function 


Minimization of the sum of 
row 


products of the squared 
loadings. 
1953 

Maximization of kurtosis 
=sum of the fourth powers 
of the loadings divided 
by the squared sum of squares. 
Maximization of the sum of 
the fourth powers of the 
loadings. 
Maximization of the variance 
of the squared row loadings 
=sum of the fourth powers 
minus the squared sum О 
squares. 
Maximi 
loadings of 


Saunders 5 


19 
54 Ferguson Ре 


19 
53 Меаца: 


Wrigley 


Quartimax 


zation of the squared 


Kaiser 
columns. 


Raw 
Varimax 


n of the squared 
]umns after 
of rows. 


Maximizatio 
loadings of со! 
normalization 


Normal 
Varimax 


Orthomax 


Oblimax 


‘mization of с 
of squared loadings 9 
columns after TOW 

normalization- 


Covarimin 


Quartimin 
Joadings- 


The bias in Binormami 
The bias in Binor 


be Varim: 
M 


axplane is th 
ds are summarize! 


n is slight, however, 


For highly structured 
he items become more 


ax in the ortho- 
e closest to 
d in Table I. 


стоң ROTATION 


Remarks 


Called Quartimin in 
oblique form. Works 
only by rows and hence 
retains general factor. 


Called Oblimax in 
oblique form. 


Emphasizes 8 general 
factor. 


Emphasizes simple 
structure. 


Weighted combination of 
Quartimax and Varimax. 


Gives highly correlated 
factors. Less biased 
than Quartimin. 
Inverse of Varimax. 


Gives low correlations 


between factors (шке 


Varimax)- 
Gives highly 
correlated factors. 
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1957 Carroll Biquartimin 


1959 Kaiser & 


Binormamin Minimization 9f the sum of the 
Dickman 


Products of the two-way 
normalized matrix, 
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IS INTELLIGENCE DISTRIBUTED NORMALLY? 


By Суки BURT 
University College, London 


ence tests to large 
d with those given 
It is noted that the 
metrical and have longer tails than 
en by a curve of Type IV: this 


ned on applying intellig 
lysed, and compare 
f frequency curve. 


Lo pod distributions obtai 
by the ps the school population are ana 
distrib »rmulae for the commoner types о 

utions actually observed are more asyn 


thai д 
E шг by the normal curve. "The best fit is giv 
act the type of distribution we should expect if (as has been argued in earlier 


кы уган differences in general ability are determined partly by multi- 
of mE and partly by unifactorial inheritance. It follows that the usual assumption 
indi »rmality leads to a gross underestimate of the number of highly gifted 
ividuals. "Тһе conclusions thus drawn are confirmed by a study of data from 


othe > А Б 
г sources; and various practical corollaries are deduced. 


J. PROBLEM 
In recent controversies about the abilities both of schoolchildren and of 
tedly been raised, some theoretical, 


adult: 
othe: ks number of questions have repea ; с 
IS eminently practical, which cannot be answered without some fairly 


j i . . PD 
Des knowledge of the way in which individual differences 1n such abilities 
istributed. Hitherto most psychologists and educationists have assume 


t ч : 
hat the distribution of abilities conforms to the so-called normal curve of 
lligence ' this alleged normality has often 


Chan , 4 
сє се”. In the case of ‘ general inte 1 
n cited as evidence in favour of some particular hypothesis about the nature 


9r origi series А 
іріп of the individual differences observe n th 
arent normality 15 merely an 


mw have maintained that the арр m 

no quence of the way mental tests are standardized, an 
such implications. 

Nevertheless, it has become in 


creasingly clear that deductions based on the 
* 1 . t "n 
E of normality may at times be highly aie Нн M ctn 
at is called * th intelli nists have varie 
i e pool of intelligence ] { i 2 
nates of the ае of ‘ ока geniuses › available in ШЕ са ро 
| with І.О. 
175 — potential geniuses being define es as ‘ those WI 
а N т upwards’. Not many months 280, 
ог thament, the Minister of Education gave 
da іп а million’. The assessment, г 
е ploying the normal distribution with a convention? 
Viation of 15 points. But, 25 the соггезр 


e 2 
figure cited was CO 
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ely due 
d With the Gaussian curve seems ae 4 
тїсї accor sede leader during the сар book he [^ 
Н опа! measurement. In ШЕ to demon- 
Chapter and a long Қален measured on 
» Providing the amount of rper serial: СА 

Bele of truly лра, i амь киа эше 
lying the chi-squared test to his own me lemen! Шара value bis 
rg tom 99 5 i kad he eel be warne hyphae 
values: such very close correspondences өні. ios becom А 
Case the argument in practice te ry prone | 

› at least in this Country, were very 


that- 
тус, 

did not Conform to the normal cu A 
truly equal’, 

s 


te mental abiliti 
with the normal curve, 


general intelligence arı 


» Sometime: 
distribution 


› since the Benetic co 


» the effects of these exce ble. Hence 
› are more likely to be unfavourable than favoura 
the final outcome will pe а distribution that is 

i i А таге, 

езе exceptional Бепез аге, һу hypothesis, өзүнө e 9 

Would seem to follow that, so long as We are concerned with smal trusted ¢ 
i € population, а normal curve might still ын. typ? 
ut When we аге concerned with the more "s which 27^ 
tionally bright and the exceptionally dull, case 


it 


—the excep 


ding 
2, Accor па 
оге especially The Times Educational Supplement March 9 and e T. the Ne d 
to the report of the Parliamentary debates, the estimate was Said to have emanate: ir 
oundation for Educatio al Research, I Personal c 
т. Wall, tells me that he has in 
might be With 


here 
children 02: n 
asked directly how many 


510 
г ncelu 
come to a very ed 

= igher still” 
Possible that MY estimate Would be Һірһе 
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so infre 
quent tha 
t they are only found in investigations covering very large 
1 curve may easily prove 


|. grou 
2“ ps—th = 
mistaken ce ne d deduced from the norma 
. s and this is a poi : 2 
nature of the са isa point which I wish most emphatically to stress—the 
supposed) by mere я ution is not а matter to be decided (as i$ 80 commonly 
principles, It is an assumptions 5 or even by deductive inference from gener 
an issue which can only be settled by an empirical investiga- 


| — tion я 
—that is t 
at is to say, by Б 
say, by an ad hoc analysis of data collected from actual surveys. 
ho have joined in these discussions, 


О 

) рм oe nearly all of those W 

missed the d ia of the normality hypothesis or as sup 

| as from d риме for its popularity. It springs not so much from theoretical 
al considerations. The ordinates and the areas of the curve were 

] г. Sheppard, later 


lon 
g ago 
go calculated and tabulated once for all by Dr- 
ible in most popular 


Ins 
pect 

or of Schools [15], and are now rea 
If on the other 


curve is 
18 ass 
umed, the frequencies would have 10 
is the chief novelty 


А investi 
gato 
r for every fresh research. In the followin 


is the detai 
etail ; с 
ed comparison of the frequencies actually 0 
е formulae for 
t so much to supply 


or that grad 


textbo 
.. textbook 
v s on mental measurement. 


value: : 

the кше computed from th 

number Ж 4 object of the paper is no 

illustrate th children possessing this 
E he practicability of more adequa 


JI. DATA AND METHODS 
ich were carried 


The earli 
earliest of the statistical analyses whi 


“Оп the f 5 
ability 4... problems seemed plainly to indi 
ong school children by n9 means € 
footnote 2, 1921, PP: 60f.). A 
о mbination 


distributi 
ribution (Burt, 1917, P- 34; esp- 
ight be ех ecte 
дігі А с е longated ils and the 


anom: 

of * iUm characteristics which mi 

downy: ifactorial? with ' unifactorial ! 

ee ape Л already discernible in 

Were suffici he chi-squared test was ге ; 

бтен. large, the divergence? ^ 
y significant. However these initial surveys were 

e origina Binet-Simon 


he ty 
th pes of test used for such urposes— се. 
Eu group hel redominantl verbal, 209» as 0 be anticipated, 
a claim no very high reliability 07 validity- On the whol nd in this eye) 
the Уу efficient procedures n available for the purpose wou. d appeat to be 
ater British adaptations © the Stanford-Binet scales. Accordingly 18 what 
ai ocured b this means 


foll 
ows I shall confine 02380. inly to 
ion [4] have already 16 : de 
English standardization of the 


mo : ; 
inves n a previous publicatio ! 
tigations undertaken to secure terial for a> л 
ales 25 hen show? not only that the discrepancies 


Origi 
iginal Stanford-Binet 5© 
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Were statistically Significant, but also th 


indicated that the distribution should be MUSS 

belonging to Pearson’s Type IV, Further results have since become a. The 
ing i i the * new revised Stanford-Binet tests [16]. 48240 

total number of children as i these surveys cH 

i 5 shown in the first column of Table I. It is p cent 

ower tail, Of the entire group more than 10 Ber 

77 per cent have L.Q.s over 120. 


TABLE I. OBSERVED AND THEORETICAL DISTRIBUTIONS 
Frequencies in Percentages 
LQ, Observed "Theoretical 
Before After УП 
Screening Screening Normal Type IV BE d 
Below 30 0-11 0-02 — 0-03 | 
30- 0-06 0-02 he 0-03 ДУ 
35- 0-09 0-04 нц 0:05 ue 
40- 021 011 0-01 0-09 О 
45- 0-23 0-16 0-03 0:14 ee 
50- 0-39 0:27 040 0-27 o 
55- 0-62 0:46 0-2 43 0:3 
a Re ps 6 044. 0-62. 
65- Ў 0-62 0:74 :71 
1:35 1:24 1 
22 сар ый 132 1-30 2416 
75- 3-97 3-40 ЖЕ 228 3:77 
ШТ А e 437 3-71 6-16 
БЕЙ Б * 6:75 5-86 9-18 
B0 11-60 11:96 tte, 14 e 
95- 13-01 1342 1147 1402 
1002. 1535 р 12.94 13-79 14-09 
105- 13 ie 13-01 14-11 12-18 
TM 1057 E 11-66 12-57 9-22 
115- 6-00 619 me 9-66 6-18 
120- 3-45 3-56 6-76 6-38 3:79 
125- 1:97 : 438 3-92 16 
Tm 2:03 2 
TA 1s 2-54 245 117 
135- б р 1-32 142 0-62 
m 0-28 0-29 0-62 0:57 0:33 
145. 041 0-11 0-26 0:28 0:17 
1605 0-06 0-07 0-10 0-13 0:09 
БЫЗ 0-04 0-04 0-03 0-06 0-05 
Above 160 0-02 0-02 0-01 0-04 0-05 
Total 100-00 ж 2. m 
100-00 100-00 100-00 ш 
to 
eliminar T us n of the Component batches we have endeavoured a 
elowr Q гі which there Was the Smallest reason to believe 
Y or largely due to non-genet 


B E А епїа» 
1€ causes, either environm: 


p 


-Pf 
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pathologic ы 

remaining? paw я ер. caused by injury at birth)! The number 

composite group ! eae eliminations were made was 4,523. The data for this 

adopted in re р ламе DONI been analysed by Miss Baker along the lines which I 

Scale now in TA the separate surveys. To conform to the conventional 

standard ос use all the I.Q.s have been restandardized so as to yield a 
ion of 15 points.$ 


1 

One criti Л 
Терогіѕ we ieee ee brief explanation of our use of the word ‘ pathological ’. In previous 
<signate ое соро пер s's terminology (adopted іп the Wood Report), and used the word to 
Ба € Writers, however. i d apparently due to non-genetic or post-conceptual disturbances. 
552 only from enviro , have included under the term cases showing clinical symptoms that result, 
ixed group Pen nmental causes, but also from rare recessive or dominant genes. For this 
rose's term ‘clinical’ seems more suitable ([11], рр. 46£). His data and that of 
ers of the certifiable defectives are of a 
© residual! cases—may be regarded as 
ases the defect in about one-third of the total number 
Pathological’, How The rest form the group we have called 
oe . However, the real difficulty is to classify those cases—perhaps the most numerous 
pren t 1 environmental factors tend to aggravate 
en causation Бузган Sometimes it is possible to allow for the 
js Phasized above) is Б g the observed 1.О. by 10 to 20 points; but any such classification (as was 
err on the sid s pound to be somewhat speculative. ts we have sought 
е of eliminating too many rather than too few. 


* This : 
сошеора еді із made up of three main batches. (i) А set of 433 children tested during the 
2 soca See ellas t study of the Stanford-Binet scale: for these, in theoriginal L.C.C. report, 1925, 
35 allocations were adopted, but the 1.0.5 have now been restandardized. (ii) A set of 
for an English re- 


child 
5 теп . € 
tand: » tested in the course of a joint research planned to secure data 
first two batches 
(iii) The latest batch consists of 


ardizati 
Combined Pema Stanford-Binet scale ([3], P- 348). The distribution of these 
2255 а single group, is shown іп [9], p. 56 and Figure 1. 

alled "Terman-Merrill scale. The 


childre. 
темада теп tested with the ‘ new revised tests ’, i.e. the 50-С 
теа under oleis Terman-Merrill revision was undertaken by а small committee originally 
E Once again to jas airmanship of Professor Hamley, with Miss Baker as secretary. We should 
ТУ out tests їп their d es indebtedness to all those who assisted in the work or allowed us to 
е 5 ы hools. 
Eoronernted in the ei of such a composite sample are obvious. In the London surveys those who 
Tuctions; the testing usually had received a training in such work, and were given personal 
i urthe: results could be referred to the children’s teachers, and where necessary checked 
i the st; in particular, the majority of the subnormal children 
not attending school) were tested and 
Idom possible. In 


area b В 
in el А А E 
clude onging to the age-group (including defectives 
d out in other areas all this was зе 
jally as we were 


anxious th 
Бедене са: 
ases оғы 


at i 
ARS e were made, they should be ma fe sic 
not by including non-genetic cases: otherwise it might be argued t 


ub: х 
normality were pathological. 
that the results may be 


sed in terms of the I.Q. in order с 
ble with those obtained in other investigations. Sucha 
1 the cases of subnormality, and 


ifwe reintroduced all 

S the st r. Some may argue that 

$ andard deviation we ought to take as ОМГ unit, on the entire population. 
i ld probably yield yet another value. And 

f mental deficiency from their 


le problem of a suitable mental unit calls urgently 


which cannot be examined he 
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after this preliminary screening had Wo 
umn of Table I. In I.Q. points the wer. 
d deviation almost exactly 15 (йш б 
two decimal places they are 100-07 and 15-09 respectively). ‘These va se, 
ization. The amount of individual e it 
t directions: in the upper half of the cur Eo 
corresponds to a standard deviation of only 14-8, and in the lower half to 
of 15-4. the 
Column 3 in the table Shows the theoretical distribution calculated pe r 
ormal curve and based on the calculated mean and a the 
It is at once obvious that the frequencies found in too 
peak and exhibit tails that are el as 
E observed distribution to be regarde n 
typically norma], n applying the usual test for goodness of fit, We ere 
x= 107-3, and consequently, if the distribution in the general population у 
› It would be w à million to one against discrepan е 
à result of the mere chances of ran 


7 ys) 
г frequency tables published for surve ws 
would provide а very plausible fit (Bes Figure 1, which sho 


PERCENTAGE 


lu 120 140 160 


1 


Sb Я Бпе; Nor? 
ibutions, (Т. inuous line; 
urve dotted is] Уре IV continuo 
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the observe : 

screening, wi yon mg: after the doubtful cases have been eliminated by 
eer ea est-fitting curves of the ' normal ’ type and of type IV.) 
have Беке оо Eris to what class.of curve the distribution belongs, we 
by Kad ocean ы he same procedure as before. Using the notation suggested 
criterion for kurt = find В, (the criterion for skewness) = 0:048, and f, (the 
or Type IV. T: vel = 3-918. This suggests that the curve is either Type VII 
and g,— 0:918 ит isher's forms of the criteria, we obtain g, = — 0219 + 0:036 
«=0-007. Cury and from these values or from the betas we obtain! 
Pearson as belo бало which the criterion к lies between 0 and 1 are classified by 
(i) of u i жер ма. to Type IV. This is the only type in his series which is 
and (iii) ou e a ы and at the same time (ii) asymmetrical 


'To de i 
data it ү how closely a hypothetical с 
necessary to compute the theoretical frequencies. 'The method 


Adopted is vi 

i . 

and is Ае that which I described and used in my previous reports, 

Procedures di (with minor modifications) on the second of the two working 
scussed by Palin Elderton ([6], РР- 67f). Instead of the simpler 


for 
mula whi 
4 hich I г s 3 
he uses we have preferred the slightly more complicated expression 
ies refer are deviates from the mean 


in whi 

К ich A 

instead P deviates to which the frequenc: 
rom the arbitrary origin, namely, 


sa И 


r, 

and ғ, т, v, and a are constants computed 
tandard deviation. With the present data 
501. This yields values 
Js into which the total 
d areas rather than 


urve of this type will fit the actual 


(1) 


Where y, ; 

rom f° is the ordinate at the mean, 

the oe B», and a varies with the s 

JE the ordinates 10-184, m= 6-092, v= 1.527, and a=9 

Tange is гетит at mid-points of the successive interva 

ordinates: ivided. To effect a valid comparison We nee 
; and for this purpose we have applied the formula 


m 
1 T 22y, + Укы) 


1 
To 2 
е” aU ( ) 


f the interval and );-і and 
Elderton observes that the 


curve “ needs considerable care: itis", 
type curves » We have found 


dly there are ample oppor- 


the mid-point 0 


Whe 
re 

Уз denotes the ordinate at 
d next above. 


9 

С is next below an 

е adds n of the values relating to this 

i orae agna difficult of all the Pearson- 
r lengthy rather than difficult; but admitte 


Uniti 
les > 
for slips and mistakes. 


1 
d with the high degree of 
ate all the low-grade 


le The 
р sm; z 
to~] all size of x is due to the small degree of asymmetry 6 


where special efforts were 
for Ві (0-035) and к (0:04) were 


hool) the values 
i Readers unfamiliar with Pearson's 


crite ably 1 
en larger, and the asymmetry Was 
he Note on the subject recently 


puppi? and hi 
lisheq dm отни for classifying frequency 
s Journal (ХУ, 1962, pP- gof., especially Figure 1, P- 
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18: 


ПІ. Resurrs 


ine 0 
rderline 
€ the range of Table Ieg E must 
n the question Put to the Minister of Educa 
undertake some kind of extrapolation 


уе can 
ion. With the aid of Ба лін еі 
extend the theoretica] calculations beyond the limits reache y 


rma 
: the nor. 
n$ deduced from Pearson's tables for 

» assuming as before a st, 


R 
HING O 
TABLE II, Tue ESTIMATED PROPORTIONS OF THE PopuLATION REAC 
Excrrping THE BORDERLINE SPECIFIED 
Borderline Number Per million tribution 
G) Normal Distribution Gi) Type IV Distribu 
160 317 3423 
175 33 76:8 
190 04 ne 
200 «0001 62 4 
ight 2 
а " la mig: е 
It is however of Interest to Consider whether à simpler formu 
furnish 4 reasonable fit. We have Seen th 
eliminated 


аг 
і cases 
at, when pathological 


‚ both. Ё: 
paratively slight; by E 


ией 


asymmetry p 
decidedly low values, 


€comes com 
the Closest ft if 


о 
Accordingly let us ask what type 
We assumed th: 


resu 
at the apparent asymmetry 


uL; ZR MÀ ш: 
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Solely from i 

En M pos of sampling. This would imply that the true value of f, and 

Eu at case the constant v», which is based on В, would likewise Дс 

ы xponential factor in eqn. (1) then becomes unity, and the equation 
О the extremely simple form 


219% - ( + =) (3) 


for the two constants 


—the fi 
ormula for a curve of Type VII. The equations 
al values for B and о 


аге corr i 
es impli ituti i 
the toni Ақық ані Substituting the numeric 
ard deviation) we now obtain 


а 28. 77. 

and а= гара а= 77-876 (4) 
583-9 „© 

m= 2(8,—3) =5-770. (5) 


With th : 
he aid of a table of logarithms the theoretical frequencies can be readily 


Com 
the oats The figures obtained are shown in column 5 of Table I. Applying 
at given p" we have y?—23, and Р=0-28. The fit is decidedly better than 
Population y the normal curve. If therefore the distribution 1n the general 
cies as Ја was in fact a distribution of Type VII, the probability that discrepan- 
rge as this or larger would occur as a result of random sampling would be 


Pt under 1 in 3 
h 3 
(eqn, 2 relation between the very simple formula thus reached 
Comment = the more familiar formula for the normal curve is worth a passing 
Slementa or the benefit of training college lecturers and others concerned with 
гу courses on statistical psychology- The relation turns on the fact 


at, as ji 
» aS л increases indefinitely, the limit of (1+ 1/n)" is the number e, the base of 
Now let us write eqn. 


en с 
(4) EUN logarithms, and the limit of (1 — z/n)” is e™. 

P е form a?= —o?k?, then eqn. (5) gives "^ — 4k? (5-9/В); so that, 

PProaches 3, т approaches — 34^, and k? increases indefinitely. In that 


*qn. (3) will take the form 


a 
ybvo=(1- 3) , 


Or 
> Putti 
Putting х= 42/202 and п= 3 
When дә ylro=e 
k? becomes indefinitely large. 


as 
Case 


—22[20" 


папі т= (+1), 


We obt Oreover, it will be noted that, if in eqn. (3) we put a с 
pet аш the equation which expresse? the distribution of Student's t. Suppose 
be 11; and, on referring to the table for 


: ake m a А : 
give, 1 aS approximatel 6; then z will X 
dn іп Yule and Kendall ([19), P- 537), it will be seen that with a standard 
о pos of t—11, the values in t for n=11 yield on subtraction 
and оопа frequencies which are not unlike those in column 4 of Table I, 
Offer a rough fit to data such as the present. 
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IV. SUPPLEMENTARY EVIDENCE 

Critics who still wish to defend 
perhaps be inclined to su 
been obtained from a com 


more clearly, a curve of Type IV (cf. [4], p. 170)? 
It is instructive to compare the izing the latest 
with those found by the American investigators while standardizi d rrill scale 
isi i » Le., the so-called ''erman-M ; thousan 
([10], pp. 21-23). For this purpose a group of just under ш and M- 
hi with the two alternative forms of the scale— 165. 


5 to 
7 0. ranged from 35 to 170, with form M from 3 
The average of the whole group, however 


range 
1040 LQ. with form L and 1014 With form М. This means that the 
below the aver 

Not very different from our own, 
ment with normalit 
P- 0-005. 


rm 42 
| for 304 for form M, 0.029 + 0-045; Wer. 
£x is 034610090 and for p A М, 0:298.0.090. ‘Thus both 
distributions are significantly lep 


a 
қ est ОЛ 
tokurtic as (һе diagrams certainly TE al, and 
closer examination both seem too sharply peaked to be regarded as no the 
the frequencies at the end of either р; 


hand, 
ег tail extend too far. On the ет ema 
cases non-significant. However, as 
› there were several 


defects in the sampling: 
distribution, we are told (17), pp. 15f.) 
of children fi 


rom the low. 
(loc, cit., p 


>> . 
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type of distributi 
from these гн shown. He expressly refrains from drawing any conclusions 
observes that “ wie got the probable distribution of intelligence, and теге! 
Course, so long as à .Q.s are approximately normal in distribution ". And of 
and secondary тлер dealing with the ordinary run of children in the primary 
oreve wr ols, the assumption is not likely to lead us far astray.! 
of additional с c throughout the relevant literature there is a good deal 
subnormal tie "ei nce which strongly suggests that for those who are definitely 
ow. In his discu ative frequencies deduced from the normal curve are far too 
for instance (1 lo of the “ medical grouping of institutional cases ” Penrose 
Whose abilities ] p. 45), points out that "far too many individuals m 
Normal mean йер more than 3 or 4 times the standard deviation below te 
about 1 idiot А о be fitted under a Gaussian curve: on that assumption only 
Population nhi 10,000 and 1 imbecile among 6 could belong to a normal 
аз his table sl h a standard deviation of 15 I.Q. points”: with his classification, 
Whereas a nor "pe the à observed percentages ' are 0-04 and 0:24 respectively, 
ately in Eo distribution would predict only 0-000,004 and 0:06. Unfortun- 
Collected for rae on mental deficiency the figures commonly given have been 
ave been for : — purposes, and relate only to those defectives who 
ОЁ the total ally ascertained » Nearly always they are expressed as fractions 
attempt to Ep not of the relevant age groups; nor do they, as a rule, 
distinguish between the cases that are undoubtedly pathological and 


thos 

€ that 

H are . 47. 
owing to the v presumed to be wholly or partly of genetic origin. Moreover, 
ariation in the standard deviation and the inadequacy of the tests 
by no means equivalent 


“mplo 
to Шет the I.Q.s used in defining the border-lines are 
When = эө the conventional scale that is now in use among psychologists." 
Or the (C Soup allowance is made for these disturbing factors, the estimates 
British d pee as shown in nearly all the published surveys, 
merican, nearly always suggest proportional numbers far 


hrow little light on the problem. Inthe 
ribution "; but this the investigators 


the upper end (141, р. 108); for the 
rve drops abruptly 


TU 
fi nfor: 
Pod Survey pos ately the data from the two Scottish surveys t 
М Tibe to the « group tests produced “a very skewed disti 
ests no s ceiling of the test » which tende 
ut 70 LO (ii schools were included, and consequen 
(п 5] esting m ] pp. 91f.). In the second survey special s 
tha,’ PP. 9 and E undertaken only when the pupils' handicaps %0! 
R1 7): with the Terman-Merrill tests, which were applied to ovi 
I.Q.s of 170 or more. 


. * Per ce 
ned cent had I.Q.s above 160 and nearly 1 per cent 
ut it could be argued that quite possibly 


tai 
e 

endr T 
dich Of the dic support to the assumption of normality. B 
ributi crepancy was due to the peculiarities of the tests and samples rather than to the actual 


uencies reported in this section with 
s referred to are not the raw 
by chronological age—4 method which yields standard 
criti Dlaineq ab more according to the set of tests employed. 
©З of my 9те, the performances of the children tested were first re-scaled—a point which 
Шары eee papers seem to have overlooked. And yet, as we have seen, even in the 
"Th he standard deviation of the composite group turned out to be a fraction over that 
lu us І.О. of 70 and 130 represent по ly, but only + 1:988 S.D.; and 
e adopted in deducing the th 
M 


ion 
9f the general population. 


Le 
mparing the freq 


th t 

" me 

e S о ied a that those who think of co: 

e Мег сар in their own inquiries should bear in mind that the І.О. 
culated by dividing mental age 


Viatio, 
s ns an 
5 anywhere between 13 and 17 1.О. points or 


Sp, 
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= trictly 
istribution that was 5 
hose which would be deduced from a distributio lications. 
higher than thos Р lier publica 
d refs.) е ed in earli 
кые lian т, has been sufficiently stress 
This point, however, 


à ar 
o ved f 
244 s recel е 
ability ha t th 
determination of assessments for x rper discussions abou 
The exact dete ious investigators. In rec 
Я tion from previou 
less considera 


ting 
of select 
methods efly 
ional pool of ability ' and the * need for more 2. has been zi 3 
E i d ves of ability’ atte numbe 

ining the undiscovered reser с кал nd 
and training А es 1 and in the popular press, tial entran 

both in this journal and i d омен E 

А of the scale—more especially the Pat ribs whose abil 
ie еа Schools and to the universities, i.e., о 
to the 


М a specia 
ike to insert а e 
ise above levels of about 110 and 130 LQ. HereI ориу apne of ho 
ne for a more adequate recognition of the needs and th who corti’ 
ре. called the ‘ exceptionally gifted ’, They form a group 
of the nation’s mos 


D, as adul 
experiences, 


Let us therefore glance first 
relating to the 


e them 
ect and study those whose I.Q.s would plac e 
P 1 per cent of the school populati 

was fixed at 140 T. 5 


amounted to 6.7 


egs in the ge ita 
etween 300 and 600 per million ! The ргоР g 
© interpret “ Well within 1 per cent . 


"ab: 
high; © 
i at the time, was onespe Te e 
: hould be made for the fact that the averag 
Population in the Cities of California w 
average of the U.S 


a ethe 8 ge- 

as said to be 4 or 5 poini ана for 

: Population, while Че standard deviation (with ter sea!“ ns 

allocations) was nea i 15 (17) рр. 19, 44). Inala е 

w York C: 

—Dr. Leta Holli о. she te tio? 

Lea Proportion of ab Deviations of ан UA istrib" of? 

Would be expected “ More than a million times if Б t seems P ір 

ity”; but, she adds, е pres” ing 

S Who test above 180 us ou NT 
> PP. xiii, 236. till recently А 

Centre of New York Uni ) e а of a batch О 


NE 
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who : А 

n ae а st testing (approximately age 5) had I.Q.s of 170 or more; and 

аку А ied оу in a hundred cases were discovered. 

2 пении noa the figures I and my co-workers have obtaine 

етінін асі. й have varied widely from one area to another. In my earliest 

Teachers = Ch к with the assistance of the Department for the Training of 

ap proximatel cr ‚1 found, in a single age-group (aged 95 to 103) numbering 

LO. of 175 y , А 0 children in all, six children with test-scores equivalent to an 

хей aee above, nearly 0-4 per cent; nearly all of them came from one 
paratory school which catered specially for the children of dons. 


On th Д 
e other hand, in Liverpool, within а group of the same age but nearly 


eight ti 
ght times as large and consisting solely of pupils attending public elementary 
vered; outside the elemen- 


Schools, x ; 
E ушыш child of this high level was disco 
ools, however, a number of such cases were located, and we estimated that 


thei " 
її proportional frequency amounted to just under 30 per million. In my first 


su : 
tvey of Council schools in London I found 3-24 and 0-45 per cent with devia- 


tions T . 
exceeding twice and three times the standard deviation respectively, 1.6. 


wit 
h 1.Q.s of 130 and 145, instead of 2:27 and 0-13 per cent as we should expect 


Wit » 
h a strictly normal distribution ([2], РР: 161, 174f.; 4th ed., PP- 199, 218£); 


the L ы 

E child whom we discovered with an 1.О. of 190 (the case cited by Dr. 

n EM in the discussion just mentioned) was encountered in а private 
- However, at the time of the earliest L.C.C. surveys comparatively few 


а 
E йин to the professional classes sent their children to the public 
ormin е4 schools, and the test then used—which consisted either of those 
group ined original Binet-Simon scale or those adopted in our first attempts at 
ta later E ng—scarcely did justice to children who were exceptionally bright. 
ate, when carrying out inquiries for the Consultative Committee of the 


oard 5 
of Education, we found at what were then called ‘ secondary schools '23 
;—most of them 


о 
Тізе the ages of 11 and 16 with I.Q.s of 175 or OVE 
S ing ‘ Headmasters’ Conference Schools’. But the parents of two of these 
others had come 


except; 
Ceptionally gifted ’ children lived outside London, and three 
hich reduces the 


о 
ondon specifically for the sake of the child's education, W 
In the County of London the male 


Num 

ae of genuine Londoners to 18. | Aw 
Sugge: E between those ages then amounted to just over 200,000 wich wo 

Final а proportion of about 90 per million.* 

Statist ly, for the benefit of readers who may feel doubtful about а purely 
the rou approach we may try an alternative method of estimation by following 
thia ct adopted by Galton im his early study of genius (17), p. 34). With 
im in view let us consider а single generation —that of men born in the 


d in the course 


1 1 n 

TS Eos the above was written, Mr. G- C. Robb, Educational Psychologist for the Lincoln and 

in ү еу Education Authorities tells me that, out of 1,085 children who took the 11-plus examination 
d i House Test. On examining 


incoln C; 
n Б ikea 20 scored an IQ. бус he found 7 who scored more than 170 
- Hon at 11 and 12 or 18 and 20 1.О. points. 


em indivi 
LQ, d air with the Terman-Merrill scs 
er, Terman himself gives the stan d 
On the scale we ourselves have used Mr. Robb's figure of 170 would at this age probably 


*qui 
Ivalent to about 160 or less. 


ence 
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is period 
hoose this ре 
British Isles during the first 30 years of the 19th century. I cho 
ritis 1 


hard to 
i it would be 

о wi later period it v 

ther, first because with an 

rather than any 5 у 


ause during 
i ondly bec 

i nent persons, and sec y 

compile an agreed list of the most emi P » 


Е ch as 
i > origin, SU 
earlier period it is highly likely that many geniuses of humble 
ко and Dickens, might have failed to 


nor would it be easy t 


itle 
А the tt 

i i ir claim to 

Since few eminent people succeed in demonstrating their c 


5 selves to 
middle life (say 45), we must confine f calculation 
at least that age; and for се жн de К selected 

Қ і пе a ; 
КО ок бше, D E m ө Hamilton 
—John Stuart Mill, Sir William SS d records 
Lord Macaulay, Lord Kelvin nd Sir Francis Galton—we peii have bee? 
of their early childhood Sufficient to indicate that their І.О.в 


Р Ви 
illion. 
з already a Proportion of about 2 p S em within the 
many other equally famous names will Spring to mind—men bo 
same dates who reached t 


: Nationa 
* Looking through the Dictionary of 1 
» Toughly speaking, 
the followin 


(1) men of letters 


i 55, 
Рз of poverty and social cla 


:nolorio 
groups quite as many ' p 19 
Шопз? who һай по Opportunity to develop their latent abilities, a 
With all their music in them. 
geniuses we о 


To make all 
Ught at least to dou 


60 per million, 


portive 
tion of about 


ive 
ductiV 
However, a critic may object that we have hit on an unusually pro 
I myself should be incli t 


today М. 
Se with I. 5 of 200 or more would th 
smaller, Accordingly let 


ing ". 
US meet this criticism by Tem. 
the Per-millionage, We might still ee T a exce”? 
ortion with 1.О.з over 175 would reach, and in all likeli дегені 

the figures just cited, Thus the estimate reached by these broader co е wie 


that the prop 
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Would seem t è 
ite bd be quite in keeping with that zhi 
rve—viz. somewhere between 60 and 80 ho UEM 


7 
V. SUMMARY AND CONCLUSIONS 


1. A detai Р 

children ups analysis of test results obtained from a large sample of English 

available, den n all), supplemented by a study of the meagre data alread: 

Individual Secon beyond reasonable doubt that the distribution of 

exactitude to th ences in general intelligence by no means conforms with strict 

has eas oc z so-called normal curve. In the present inquiry an endeavour 
o exclude all cases where non-genetic factors appeared to play an 


Import. 
ant part; i 
and i 1 
Preconceived bis si ji doing so, in order to forestall any suspicion as to a 
, we have always sought, wherever any doubt arose, to deal 
nd to impair the requirements of a 


quite ru 
t . 
Normal ot with any cases which might te 
n ibut 7 pe g : 
admitte dly by 55 When this is done, the discrepancies remaining are 
statistically, eans large. Nevertheless, they appear to be fully significant 


2. The m 

. s e i i 

directions © ain divergences are due to 
and to a marked tendency towar 


In. fact 
the di 
actorial as ү we should expect if, as I 
as multifactorial modes of inheritance are the basic causes 


Of the ; 
indivi S 
th ividual differences so found. ‘The calculated constants Suggest 
fitted much more appropriately 


f the tails in both 


ds negative asymmetry. "These are 
have argued elsewhere, uni- 


an elongation 0 


ла cur Бі 
actua] onus belonging to Pearson's 'Гуре ТУ. 
nc š : 5 
Prove to be sta i and the theoretical frequencies calculated on this assumption 
from the iens epi non-significant. Type IV is the type Ww 
at yields the E operation of the two modes of inheritance; it is also the type 
osest fit to the majority of distributions reported for biological 


ata 2 erally. 
ur MAR practical purposes, pa 
Values for tigre children falling within a fairly lim 
urnish ye е normal curve will give a 
an extrem Ty misleading assessments fo 
the numbe deviation in either direction 

er of subnormal individuals is 


°хре 

Cted fr 

i о i A "ot s 

Writers, b та а strictly Gaussian distribution has long 
istical grounds. What seems hitherto to 


ot Е 

h on genetic and on statis 

fact that the number of supernorn 
And the evidence here 


er excess. 
has led to a gross 


also sh 
OWs a similar though slightly small 
ption of normality 
in the school population. 
s to be more than 12 


SUmmar a 
TI Жз. indicates that the current assum 
tu’ the sth the number of highly gifted children 1 
Imes as Py ote of those with I.Q.s over 160 prove 
at deduced from the normal curvo and the proportion of those with 
4 per million (assumed in several 
per million, probably more. 


eS OV А 
official oe 175, instead of being only about 3 or 
semi-official statements), must be at least 70 


ng with small 
ited range, the tabulated 
imation. But they 
dividuals showing 
from the general The fact that 

that which would be 


rticularly when deali 


уе е: 
5са 
Ped general notice is the 
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4. The data on which we ha 


: oyed; 
the sta rd e tests 
a zation of th 
V i i h stand 127айо 
і і псегпеа ith t 
from in estigations со: t t emp. 
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vements in the multiple abstract 


This paper i 
paper is concerned with impro 
f the latter are more clearly 


variance analysi 
e apc -— (MAVA). The assumptions о 
issues are Sea. “Tae for genetic, psychological, and sociological research 
to questions E 5 A he main conclusion is that although it offers solutions 
designs Sie uve din by twin study methods, or by current experimental 
issues, MAVA pa theory, to personality theoryand to important sociological 
Organze research ands much larger and more carefully planned and highly 
а programmes than have hitherto been contemplated in 
psychology. 


[TM I. INTRODUCTION 
[1959], лке by Burt [1952], Burt and Howard [1956, 1957], Anastasi 
[1962] and 2. Thompson [1960], Vandenberg [1961], Isaacs [1962], Loehlin 
ereditary nli = that the relative importance of environmental and 
ut it has beco es has become once more а controversial topic in psychology. 
thirty ta me so in a new sense. For whereas the tendentious debates of 
is generating = eia more heat than light, the technical attention of today 
growing көні; ethodological and conceptual improvements, and there is a 
reness that advances in fields so diverse as learning theory and 
bottleneck in knowledge, due to 
etics. 
heritance O 
ent, hereditary 


f mental traits has 
and environmental 
al traits, like those 
e can be seen in the phenotype. 
Principles | Mendelian unifactorial 
has only rarely been achieved, gton's chorea (Spillane 

(Burt [1912, 1946]); and perhaps а few 

n [1946]. Elsewhere, psychologists 
imating the genetically and environ- 


ed variances in a given population 
ifactorial inheritance). 


mental] 
y determined contributions to observ 
be made to infer the 


(Burt 

rom аа [1956] р. 126, assuming а 
Nature of атаа ratios, а further.attempt тау 
4 e polygenic mechanisms. 

these B ago the writer proposed two radical impro 
Unitary Ax [1953]. The first consisted in substituting the measurement of 
actors, in place of single, arbitrary variables. The second was to 
hod called the Multiple 


a 

ando : 
п dependence on twin study, and utilize a new met 
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Abstract Variance Analysis M 
a method developed by gen 
be a mistake to consider 
this development was not onl 
It differs because we cann 
influences in human being: 
biological families, wherea d 

Some knowledge of the main MAVA design will here be assumed, ап 
only a brief sketch given. Essentially it derives certain abstract or hypothetica 
variances, such as betwe i 


ethod |1953, 1955, 1960]. ‘This (MAVA) ius 
eticists in animal husbandry. However, it wou 

them one and the same because in psychology 
y historically independent but conceptually di 
ot control independent genetic and environmen 


: as 
5, and because the latter produce social as well 
8 cows do not, 


ae ор o? 
вт 18 observed varian 
[1956], eqn, 34): that is to ва 
actor is subtracted from 

or the score 
deviation values are then s ES 


қ ummed 
priate de Б 


e ivided by арто" 
Brees of freedom д many families, and divided Ьу aP 
abstracted or in i 


wo 
5 erefore should be epe | В 
pm as been worked out (Cattell, 196 nly 
ven unknowns, and als imited resources design St "пі 
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of unknown Ө 

and six E ion wish to solve—basicall four unknown v i 
equations we can ho relations—treads very closely on the number of inde ШЕНІ” 
Here, as in е tO SEE UD for getting empirical observations. Rau 
no great skill in iei: formulation of possible scientific cones ts it need: 
shades of meani asuistry to assert ever finer possible ТШ aes 
Whether Шеке d for this or that kind of environment. What Hcr 
air splitting may Hons correspond to any real classes, and whether too much 
3 explanatory dens bee. defeat the scientific aim of an effective economy 
Puy terms as one p Of course, the ideal procedure is to enter with as 
tertaining a few 1 - conceive to be necessary, even erring on the side of 
ecide whether wl uxury assumptions, and to leave the empirical verdict to 
superfluous) ск one has treated as a variable сап rightly be regarded as a 
m reviewed for r^ Actually, a whole series ОЁ degrees of economy have 
pet, 1960]. ее model, ranging from eight to twelve unknowns 
E didentical twins 6 atter involves getting equations and data from half-sibs 
a reduced. то 2 apart—difficult to get in sufficient numbers—but even 
n T dne refined g eight unknowns the MAVA method is dealing with 
an the class; | conceptions and greater comprehensiveness of solution 

А seco m aci iS 
n vecti 

аге not Vivis желеді the method has been that children in foster families 
gically typical of the nation's children as а whole. Perhaps the 


onu 
в of 
ri proof for thi 
ОНЕ answer "à 51. be returned to the critic. But, if we assume he is 
ould be to match our control ‘ normal’ families, оп socio- 
hose containing the sibs reared 


Ogical 

para А 

[ран and B for origin, status, etc., with t 
" ; 

Multaneously К children reared together, in order to bring about 

some match in biological range. Parenthetically, let us note 

he adopted 


at thi 
s с 
chilq :. 59886 А 
да is ee of selection of some kind in the variance of t 
dr ame as the assertion that social placement agencies place 
nurture correlations. The 


en i 
n such P 
a way as to bring about nature- 
of intelligence, in 


atter ; 
Is not li 
ik 
kely to amount to anything except in the case 
e placement agencies choose the 
e of the 


regard to : 

educational level it is asserted that som 
Blane as e 4: the adoptive home to fit the level of intelligenc 
ement is e from his biological Though non-random 
unlikely except in intelligence, ered for in the existing 
ation, А for a possibly non-zero placement 
nother way of avoiding the objection that foster children are 
ons and observations 


lolo | 
Sheets 
Which d ally abnormal sample would be to drop 
i This 


Could 
b 
*elatively 


parentage. 
it is cat 


Corre] 


d Ў 
1/2 only at the cost of laming 
With; he third dim of equations and unknowns. : 
in and bet ifficulty is that the standard errors of the estimates for the 
d by th ween family hereditary and environmental variances, etc., as 
cussion а e MAVA method are terrifyingly large. This requires a fuller 
nd is taken up in Section V. 


tai 
CD, 
Some 
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ITERACTION 
П. THE ENVIRONMENTAL-GENETIC RELATION As COVARIANCE AND INTER 


1С а Crop of significant Correlati : НЫ: d the betw 
family Situations, Among the 1 s ога, both in ы 


апа С and which we have called ergic d 
бс attell, In These newly discovered corr " 
Personality theo. eal interest, but have contributed firm gI0U^ s 
: e Negative Correlation with ergic regression sod 
ОП of greater re су in which families of greater impulsivity dev and 
Striction on emotionality. Indeed, the interesting . of 


s ive is 0 
У of such correlations are negative 
aw of 


Coercion to the bio-social mean 


lation? 


latter impli 
es that two о 
4 T more i 
variable by Something mor = 
here means į ehe 


! A volume of opini 1 
А Pinion to th imme jn 
in the problem © contrary eyi ionally #™ 62] i 
е - For example . агу exists howey, fessionally 7 62. 
Britain assert there is no E Davis, Eells ard Ti ег, among those less pro d Isaacs [ 9 
social status, SON to believe tliat et ег [1951] in American, an у corre a 
We intelligence is іп any ма 
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influenc 

е$ are corr А 

ithe Richy shame T he formula for scores on the variables, corresponding 
а e relations of the variances, as expressed in (1) above would 


be: 
Where д, is the observ E зт Кама Мани (2) 
and ey and hiy are ян Чеуїайоп from the mean between sibs reared together, 
ское sein rity аң (deviation) scores of environmental and hereditary 
and instead of includi amily: (Subscripts for the individuals, 2, are omitted; 
we here consider bath е the h’s as hidden in the score scaling, as in eqn. (1), 
Scores and the magni А environment and heredity to be measured in standard 
иһ.) gnitudes of their relative influences to be shown by kwe and 
If 
of pro ioe re assume that interaction as well as covariance exists, any kind 
embarras de e hy, raised to any powers, could be added to (2). In tbis 
1t is reasonable ie where only some опе specific formulation can be tested, 
Weighted ls dies the simplest, and to add only a product term, ешһш» 
could be inter ere cient Алеш, which is independent of kwe and kwn. This 
800d Кыш ed, for example, as meaning, in the case of intelligence, that a 
Dative int ülligen ване тоге powerfully to improve intelligence when the 
Would be (for с ле high. The resulting analysis into abstract variances 
together, ST), y within family relation, i.e. omitting now the specificity of sibs 


ow = Fon це 2r wh.weRwhkwe + Ё?лешо?леш (3) 

(оф means ‘ SE 2rwe.newRweRnewThew + Zr wn hewRwnkhew?hew 
in standard observed within’; the сею and onw terms vanish because they are 

lnscn 

men E first appear that we have complicated п 
©, 7e and r nowns; but o?rew, Twh- hew and Twe,.hew Сап be derived from 
8iven to inter wh we, SO that only one need be introduced, namely, krew the weight 
Only two p Consequently in the equations for all family constellations 
knowns would be added; knew for within family interaction, and 


heb fi 
чеш family interaction effects. | 3 
аза а ted for employing a MAVA solution for an interaction as well 
Bugs, wo model are therefore reasonably good. It would mean either 
Б two new, independent simultaneous equations from new family 
ing two of the correlations 


be very small, or adopting 


our solutions by introducing 


Ie 


IScy % 
the E ond s the next section on groun ps 
Same cies M that interaction within and between families are much the 
he i Us reducing krew and Еле» tO Rhys Actually, as discussed elsewhere, 

Pe of finding new family constellations to permit equations solving for 
ood. For example, one 


Ore t 
Could > dà the present twelve unknowns is reasonably g : 
(а) adopted and non-adopted sib pairs in the same family, and (b) 
s, second cousins, Furthermore, it 


ed pairs from near relatives (nephew 
MAVA can be applied to other types of 


must 
al 
Ways be remembered that the ! 
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iously 
: i ces are Vario 
he family in which hereditary and doa deis m in terms 9 
dud түз ЛЯ independent evaluation of the МА ; | in (In Press). 
шге. roups, etc., has recently been made by Lochlin 
necessary g > tà 


ELA ION 
V ND IENT CORR 

П. THE POSSIBLE ARIETIES OF HEREDITY ENVIRONME? 

ш. 


E it 
Jation 
Б i t corre к E 
Havi committed our model to тата тық ақсы лене biologica 
vin : l io 
b Nori s to what these correlations may be due, in soc 
e 


ion 
rrelatt 

H . . ” һаї а со 

d psychological terms. Such ап examination will show t 

and p 


tion 
orrelatio! 
я ; in others a С 

term may be omitted in some family constellations, whereas in o 

er 


lysis 
4 T ules of апа Я 
ears which would not be expected when applying pap sape ri inter 
ан Also, such discussion prepares the way for 


alues experimentally detected. „ Cattell, Blewet 
ese correlations [Cattell, 1955; four variance 

he usual expectation that ЕАЛЫП relations 
there could be six correlations. These would consist of gn 1ше--<0 
of within and between family deviations and two—rpy p, an Seine ou 
to terms both of which are either between or within. It was p 


h heredity in the latter. 
the concrete whole, 


ter 
-zero ie$ 
“жын? ing a non оле 
Y enough to iustify entering ] the оге 


factor, E in the 16 PF., Suggesting that sibs beha 
less dominant and fix ‘ trash fo 
More dominant, 


Similarly, an 
family difference: 


S in hered 
differences in envir 


1 st 
onment to yield а Significant Tbh.be- eei А о ve 
children will tend to be brought up in the atmosphere of bright par 
also recognize the directional 
been brou 


AE 
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But one m ak 
вен жасы dc a more sophisticated look to see instances of within and 
greater genetic Secrest An ius ыс of rwh.be—an individual's likelihood of 
deviation of the-envi 10n within his family being related to greater (or lesser) 
by the fact that кошип: of his family from the mean of families—is provided 
Within family or cene d less assortative matings will tend to yield greater 
Parents are part Bi itary variance in the children. Since differences of the 
more deviant from x common family environment of the children, a child 
family in which tl his family hereditary mean is likely to be brought up in а 
are greater. А ie environmental effects of having more * discordant ’ parents 
nificant, ronan Ша ж. in the converse direction, to lead to a sig- 
manic-depressiv ы be illustrated by the theory that families with a high 
Uneven for diff PE endowment will tend to create an environment more 
erent children (depending on the age at which they happen to 


experi 

p The pran instability). 
BR ou relati 
Would not, m буле and of within-heredity with 
reason in 2 hematically, be able to yield any linear correl 
Figure 1. In (a) f They could, however, yield relations of the kind shown in 
ment could syst or example, the families which deviate positively in environ- 
Irection Жы d ematically contain individuals who deviate more in either 
Capacity for gi 29 families below normal. E.g. а family high in interest and 

em more pones educational aid to its children might discriminate among 
amily Sith 1 cording to capacities, in the education given, whereas in à 
achievement rid educational interests а general mediocrity of educational 
Could be ill might prevail. ‘The opposite direction of association, equal in 1 (b), 
'ghtened е by the tendency of parents with greater and more en- 

ection for their children to bestow it more evenly, whereas 


carel 

ess favouriti 

: оц ; As eee ; : 
ritism might prevail in parents less conscientiously interested in 

ttern of relation of within deviation to 


cir child 
r + 
en. An instance of another ра 
uld result if matings are less assortative 


at lower 
k . 
[196 han at higher levels. (The data, Table 2 in Higgins, Reed and Reed 
case of intelligence-) Then greater 


2 
with pee this may be true in C 
Effect ily hereditary variance wou 
s of the kind of (а), (0) and (c) could yield signific 


Correlati, 
Я К absolute parent and child scores, in eta’ 
Ouble-eta * coefficient never before described which could be 
€refore left , However, none would yield a covariance term; а 
UEM with the need to enter i th four correlations only— 
t this "ъп ме and Twh.be- 
sands, int one has to take note of two, ibly three, peculiar psycholo- 
Бе a ions. First, as already notec, wi re adopted there 
Maturatio tendency for agencies to P ace children of certain prospective 
ns in families environmentally to fit those expectations, 6.8» 
ily of higher education. [There 


the eh: 
ld 
of a dead genius to the adoptive 


ons of within-environment with between- 
between-heredity T wh. blo 


ation, for the usual 


Bical 
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: E nsciously, 
is little documentation of how far this goes on, consciously or unco 


: 2 ге 
be а serious possibility.] Accordingly те шей 
design the principle of placement corre uhi 
indicated by a double prime, thus T wp, ре represents the ыл; e 
families, and ғ”, the correlation between families, produced by t ba that 
mechanism. It may be questioned whether the former (which impie ЕРЕ 
placement agencies сап distinguish in the first years of life NUN pe a 
espectively) can be seriously entertained, 


In Envir 


onmental Influences: 


Status of Status of 

Family Mean Family Mean 

(+ Deviation) (- Dev) <---» (+ Dev) 
(+ Dev) 


(- Deviation) 


(+ Dev) 
Status Status 
(a) of (b) | S d 
a {Child Chi 
- (- Dev) 
7 Dev) 


In Hereditar 


Sty Influences: 


Status of 
Family Mean 
(- Dey) 


Status of 


Family Mean , 
(- Day} (+ Dev) 
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Anothe 

; r clas ions 

О Deceuss ot a 5 don лас is that created by any need to change a correla- 

| MAVA formulas to a range. For example, we have agreed in the standard 
а o?we which accepts the presumed fact that differences of 


environmen ree : p 
his D E twins are different from those between ordinary sibs—o?we. 
the value 2. p» ve variances to five). ‘The question now arises whether 
urged that "o и ikely to be different from rune. Against this it might be 
of environmental X O wer 18 probably smaller than oye yet the rate of change 
Ж жойда stica with hereditary difference would tend to be the same. 
псе is greater b л arises in adoptive families where the range of hereditary 
that due to the hil ecause it include the normal within family variance plus 
obont ie fee ш dien coming from different biological families, thus ogr, = 
new values, у/ sre U T means unrelated together). Should we here anticipate 

» Т whave differing from rwn we because of the greater range.! 


Varia 


| IV. E 
: VALUATI 
о 
NS OF ORIGINS AND POSSIBLE SIGNIFICANCES OF CORRELATIONS 


Altho 
iibi КЕ P eps discussed variance relations systematically, through 
Purposes of illust he model, we have handled them only sporadically, and for 
Causes. Both 5 ration only, in terms of psychological, sociological and biological 
ound to be si 9 prepare ourselves for the interpretation of any correlations 
Sacrificing as ignificant, and to design experiment with a proper priority in 
Origins of se Be ptions, it behooves us to consider systematically the real 
Broad rrelation. 
у, one has to consider three possibilities, (1 


brings a 
rings p an environmental difference, (2) that an e 
oth. Sine а genetic association, and (3) that some third influence produces 
third quan MEM and environment are supplementary and exclusive the 
ility may seem illogical; but it must be remembered that the environ- 


ent whi 
ic 441 > ; 
h affects the child is not synonymous with the universe. 


all р 


) that a genetic difference 
nvironmental differential 


1. cone 
к ы OF ENVIRONMENTAL ASSOCIATIONS | 
nvironm; etically, one must beware of confusing апу true genetic effects on 
аз “ the ent with the fallacious concept sometimes appearing in such statements 
child ho environment is more stimulating of intelligence in the intelligent 
andling of © he sées more init’. Thie way lies madness! The only clear 
Meanin of perception is that which ascribes part of any perception to the 
Species ТЄ, f the situation, given by its physical definition and the nature of the 
definin [ attell, 1962] and part to the individual. The former is what we are 
8 as independent environment here and anything else will show up 1n 


Int 
Traction terms 
latter seems unnecessary 


1 

ғ, Багі 
ES ассык Tu] we have also split r'wh.we into an r'oh,we term. The | 5 
Within pes to hold steadily over the actual within family hereditary range due to both 
dow iy dim amily hereditary variance and to that component coming from between family 
ех, 5 50 in ferences. This is less confusin use if toh.we enters in any other equations it 
empli pus a different sense from this r’bh.toe being due to effects of the kind discussed and 

above by, say, more intelligent families givi ied environment. 


g beca 
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(a) Within Family 


ERN || dual 

(i) Associations by Migration. The genetic endowment causes ane ina 
to move into a certain kind of environment, as when a schizothyme 7 hysics 
causes a person to take up such occupations as forestry or research р 
where experience in social situations is reduced. 

(ii) Associations by Shaping Environment. 
in environmental correlation because it changes 
experience a nest environment, denied to ani d 
be cited. A fairly subtle instance is the finding by Cattell, Blewett ane son 19 
[1957] of the apparent tendency of а high I factor (tenderminded) per 0-10 
create ioe which cherishes aesthetic development (/we.iwh = 
to +0-50). 


sults 
The genetic endowment re 


to 
i ome 
environment (as birds c 


mais Co can 
oxa ples 
l ). untless examp | 


(b) Between Family All three of {вө % 
А ї te here also, 
example Combining them is the he above operate 


large 
| + Conversely (i) and (ii) should ud y 
ht be less error į he mean performance of a group 


nt 

М wine! 

б dii If a certain genetic ші social 
erences in birth Tate or death rate within a certat 


ue. 


tbi? 
: m 
2 trelation within the family ween 
» Since by hypothesis the child is already born. 


s 
ress, Environment "€ А 
-producing environme? a mili? 
d 4 It can act by selection as when educate Р (19): 
ты” Produce differential survival, 25 


sh 
a” ght 


+, ` 


= 
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пе Du expect correlations from 2 to be trivial as compared with those in 
Or 3. 


3. COMMON CAUSE OPERATING ON BOTH HEREDITY AND ENVIRONMENT 


.. (a) Within Family. Only in the exceptional instance of something produc- 
tive of mutation (e.g. radiation) simultaneously affecting heredity and environ- 
ment could there be anything but a general zero correlation here. 

(b) Between Family. Many influences can simultaneously change environ- 
ment and select for heredity between families. In a more refined. analysis 
опе could make claims for all four mechanisms noted in 1 (а). There can be 
deliberate selection by society, as when intelligent children are sent to college 
a delinquents to jail. Diseases may select for both environment and heredity, 
for instance, malaria for debility and sickle cell anaemia, and tuberculosis which 
selects for lower social status and leptosomatic-schizothyme constitution [Cattell 
1950.] Such various influences as social placement agencies ог eugenic ideals 
May produce similar correlations; and as Fisher pointed out [1928], dysgenic 
Competitive-restrictive family attitudes may become correlated. with higher 


intelli : iti 

telligence, and other genetic qualities. 3 f veral 

ina Almost every correlation observed will evidently result from = Т 
чепсез. Unfortunately with only four to six variables the possibility © 


е 2 1 
сав factor analysis to determine the number and nature of the ріш [o 
work is remote. The allocation of contributions must therefore proceed by 


less 5 Я М to the bio-social 
ystematic means. ‘The hypothesis of the law of coercion to 16 7 7. 
Mean, for example, thus proceeds from both MAVA results and findings 1n the 


field of mis-perception (projection) [Cattell 1957]. 


: In terms of the demand of economical experimentation tario 
€ number of unknown 7's, it must be noted that elimination as 
wn variance 


Carri Cn 4 : 
sol ted out by taking into consideration the unkno braic inde endence. 
“ie and the combinations of equations which offer alge yagi E А 
id at has been called the Limited Resources Design takes as Ші. £s an 
enti . $ 9 „bh: „bes 
‚ entical twins), о®шл, 07%» Ober and as correlations lun.» we. bl» 


Б Жа 2. (fraternal 
bhbe. The : е more variance, considering 0 we ( 
twins Complete Design adds on tal variance of brothers (corrected 


to i as possibly different from the envi out This combination coul 
€ same age), and it adds one correlation, 7 we.bh d well be considered 
Probably pe improved upon, for 1 we-bh 8$ WE haye е enr nd add one 
38 1 wewn. Indeed, it RR be better to drop 006 КО. d c e adopted 
are 6 Variance namely, оёр” tO meet the possibility that chi sese a p 
E € biologically өкікетед which we discussed at the outset. With зе ority to four 
atiances and eleven possible equations one might then give priority 


‚ 
COrrelat: is assumes thatr рһ.ше› 
i lations, as follows: riwh.wes 70-06» T" ph.bes 


is and roh. we- ТЕ hi ly act over 
Do diff but that they mere 

1 ere , from f'wh.we 

differe nt from rwh.we and lwh.we It drops 7" un.be 


a placement 
Dt hereditary and environmental ranges. dro : 
“orrelation which 2 extremely difficult to justify, and it is only deg 
Vh.be that any г egret need be felt. Regarding the latter, however, 1 i 


S.P, 


NI 
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nts, 
z of pare: 

i difference 

ssible cause of correlation other than that 

to see any po 


‘Jy, as in 
ioni family, 
"ation in the 
(p. 197), or some oddity where extreme deviat 
cited above (p. ; 
Siamese twins, affects the £ 


: g. 
i still youn, 
amily’s fortunes while the children are 
Nevertheless, it may be d 


^on TO 
tion 
i nt equa 
esirable to seek а twelfth independe 
permit solution for a possib. 


ly significant value Of rion be. 


960] Haldane 
h ; 1 , 
expect polygenic determination. Such writers as Wright [ 
[1924-32], Fisher [1930], Darlingt 
and Crow [1958] һауе develope 
mathematical att 


Problem of infe 
Ons of traits in 


а] fields 
ical 
Y environment. In the psycholog 


letes 
comp 

only after the MAVA has been 

wh and о? 


0- 
hrom 
and с 
Tements to inferences about gene 

68, has yet to be done. 


5 2 (0) 
th human subjects. P acri. 
at present for the MAVA method is the de a 
own and 05, for (1) 


at е 
B rents ak 
Or first cousin marriages, (2) pa т 
evel on a та} 


‘tions 
i 3 nditio 
› and (3) PoPulations in which social co 
Ortative ог less Ssortative, 


tics 
; ric gen? i- 
n ЗУ than the application of БЫУ m 
Means of termining the number of genes, thei 
nance, ерізіасу, ete., in behavioural i 
involved in obtain; t 


Benetics. 
Ding the Cases, ag Well as the la 
У the fine di erences on Whic 
Make this a 


cia 
t of so ire 
nd the amoun TA 
C numbers of үсү "= s 
h inference has to d for fur gl 
arduous Pursuit. Added to the сЕ of ge 
and Statistica] development they make this ar 
Methodology One of the Mos ing į 


с exacting in Psychology, tal va^ ads 
In the location the environmental Sources of the o grov' gts 
components the Psychologist finds himself on more familiar and hop p 

t must be remembered, howey, 


comp 
ег, that for both Dature and nurture 


rian? 


ъ= 


=== 
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Ње МАУ) a 
Ens кее” in the context of general experimental designs, is yielding 
heredity, the rela dm dependent variables. "The independent variables of 
vidi ас а: chromosomes cannot be directly manipulated, at least 
Jt is this ie ^ hose of the environment cannot all be located. 
leirting ruri sa which makes the personality theories of a certain class of 
experiment” so s pointless; He forgets that his inability to control the ‘ human 
impossible to е » ependably to separate maturation from learning makes it 
of à lestis s | rw: the hypotheses he so easily generates. The testing 
necessary to se EN 5 hould go through two stages of experiment. First it is 
from the pia ws by the MAVA design the amount of variance due to learning 
learning din unt due to maturation and then the former should be related to 
is periences. 
ut what are the independent en 


Observ, 

ed е f 
caused b y a environmental variances? 
i y differences between families in social status, locality, peer group, 


Inco 
ы by chien religion, schooling, etc., and in short by whatever is 
© not lie e es family and distinguishes them from another. "These 
Sociological к! in the sociological setting of the family or other obvious 
generated by tH ors but may be quite subtle effects such as ‘family atmospheres 
‘hese ri Б пе interaction of personalities and partly handed down by tradition. 
and may be cen studied by Symonds [1931], Baldwin [1946] and Cattell [1950] 
(Sealy, Swe measurable by the new, objective, intra-familial attitude measures 
tions as the ney and Cattell, In Press). There are also such diverse contribu- 
gestation environment common to the sibs, the common experience 


Of certa; 8 

"hA family trauma and vicissitudes, etc. RU. A 
experience Sn in owe will typically be all that distinguishes one child's 
and illness M s E family from another's, such as sib-position, birth trauma 
Periods dod. gg age and experience of parents at the critical developmental 
menta] a 5 differing treatment by parents. Not all the within family environ- 
rom ED will arise from the environment within the family. Children 
Broups same family may attend different schools, attach to different peer 

y eto, 
ufq ШУ independent environm 
Measured pee of these with the. 1 
Correlati y MAVA would reach unity. Wi 
ion would be given in standard scores by: 

nt o?we + ove) (4) 
made standard sc 
ue for o?we + о?ре obtained by 
e the multiple correlation, Ё, 
rait score which should 
questionable whether a 
could be discovered 


vironmental variables producing the 
The value of о?ре is obviously 


ental variable could be measured then the 
he environmental variance contribution as 
th the observed trait itself the 


2 = (о®ше + оь) (9° + ow 


Thi 
a, mals owe + о?ре if the test metric is first 
the реба» One possible check on the val 
tween а] method would therefore be to calculat 
approach, ; environmental influences and the observed t 
Major f (У/(о7%--о%ы) as а limit. In practice 1t 18 
raction of the relevant environmental influences 


ores for the 
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:bu- 
contrib 
und for the 
he obtained Ё value would be useful only as a lower bo 
d theo l 
dor of an environmental variance. 


hat trait. th MAVA 
i wi 
uals are concerned further calculations 


ins 
гета 

i search 4 
ed to coarse estimates, much precise кештен com 
mparisons of different groups. It is 


ve means for obtaini 
ic studies, 


ere 
There may be a possibility t 
lity-culture relations. f variance? 
г, is the comparison 0 ЕЕ 
the same culture, a j^ sec 
his is particularly discusse hod among 
€ variations found by the MAVA ue argume 
defined traits might solve the perennia 


NA p ive importance 
ciologists regarding the relative Du the family 
of early events affecting the individual wi 

d other Sociologi 


jatin 
:fferentiatt 
ifferen 
Cal parameters broadly d 


chologist, howeve 
different ages in 
in different Sibship Positions, etc, 
elow, However, even thi 

ое [о 


ratios for factor- 
etween clinicians and so 


given trait and culture) 


and of social Status ап 
families, 


a 


cow", ed 
at primary personality ig aw И 
environmental mould enm dus Y^ е? 
. US appears to have been clearly supplied e І chat? сјај 
field by factors which on the basis of their apparent psychologic’, go рі? 
сап be Classified аз either drives (ergs) or Sentiments (corresponding 5 
institution Patterns), Ол the othe; h 


ү facto! 
and for general personality 


» 


теша 


т» 


= 
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does not a . 

ванай ng оа du [Cattell, 1957]. It has been sug- 
a egere tabu сүзүү E error of measurement à U distribution of the 

W. R. Thompson [1957 ; сү > d sie and Bion 21348 
а genes саша] а. ап ө present writer [1946] have speculated that 
effects on several chai кеш usually shows, in pleiotropy, simultaneous 
Any technically s ires, it has the properties necessary to appear as a factor. 
factap Analyte - is actory discussion here would require more space to define 
structure қ-а Маш E such as variable density, factor-order and simple 
seems unlikely rud ere it will just be stated that in ordinary procedures it 
of variables in es ® ч would be located as a factor. With the usual density 
formed is is ychological studies the factors would correspond to structures 
exceptional cum к and or many environmental influences, although in 
organised set of i viae as sentiment structures, they might represent a single 
The mi influences. 
will кеу nag In any thinking which supposes [ her 
assumption fie at some higher order, respectively as just two factors, lies in the 
more ' total m Fon йере apa more ‘ total environmental and others 
to affect all 4. d contributions—for these factors by definition would have 
particular ias es. One person may experience à larger contribution from a 
the p кендігін seat or, generally, a subset of features, which happen to influence 
асани паш under consideration. The variance contribution from 
of the жане a particular trait 15 not related to the mean impact for all features 
is probably st м but the weighted contribution (as in a multiple R), which 
from those етк - у influenced by some quite small subset of features different 
this acts mai volved in the o2e obtained for some other trait, or in the o?p, for 
rait. 


that environment and beredity 


T x 
he ordinary factor analytic model: 
theref, PjusyFlit-.-- psg ғыз Ей 
contribu becomes, on any likely hypothesis of hereditary and en 
n diffe HONS, one in which each F can be again broken down into t 
appear atk е8 OF environmental influences and m different ks or gen 
with different weights over all personality factors, thus: 
Ещ = Rees + keneni + Кый TF + knmlimi (6) 


Wher | ; 
fedi ths Ёз are correlations (factor weights) of the given environmental or 
of i e influences with the personality factor, the e values represent the extent 
individual's contact with that environmental influe 


gen nce, and the Is his 
ee s А Е 
ndowments (acting pleiotropically across S 


Tt wt everal. personality factors). 
t will be recognized that this places the es and /r's formally in the model 
inal behavioura 


Of se 
со : 
nd order factors, relative to the orig! ] performance measured 


5). Research advance along these lines may nevertheless prove impracticable 
lysis that k>(m+1) may fail, since 


beca 

u 

it is lika (a) the requirement for factor ana ) 

acto i" y that the number of genes far exceeds the number of primary personality 
е - Itis possible, on the other hand, that blocks of е and h’s would act 
Р. 


(5) 
vironmental 


he effect of 
es, which 


N2 
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ҮШІ. SAMPLE Size 


se rd error 
In an earlier exposition of the MAVA method [196C] the standa a 

of an abstract variance derived from observed, concrete variances, 0% 072 

с?п, was given by the formula 


7)' 
65.7 2I 305 (m —1)... +20805, (на — 1) ( 


subtracting from it the error est; 
given battery, namely, o*(1 
the error variance of the latt 


й : in 
ег term must also be included, i.e., the terms 
become 2R?,04,(1 =) (а- 


з -— (8) 
a (875)! — 2 Cov 8*,.62,[9*,62, + 6%, (9%) 


2 
2 a 2 pa 
i oe and o?, are the Owe OF 0%; and awh 0 сипа“ 
ог their sums, аз usually дегі = 


1 mde го? 
variances.! ‘This appro" as? 
d estimate Which should be used Howeven 


that 
out 


me 
сеѕѕагу to measure 50 огу 
e 


tb 
. as 
up by 8reater numbers in another. This pred 


es 
k through, the п ation for Г 
must be undertaken, gh, €cessary social organiz 
іты з, 
ч ne Writer wishes to expres, В е Norto™ 
discussion and help with hepa to various colleagues, particularly H. W- 


4 


*31qisuod ч 
тав Bex Eh LAU RE kay} worqa 103 suonoo1109 [үе JO 3509 oq Avd оу payoodxe 94 TIUS NL 
mq 'взәйва əy} jo sjoo1d-di[s әзәүйшоэ OA 9AI9291 T] sioqine omini uy 
*3802 


|[euonr 

Pus Ene ded Ав d оз Surj[r әле soy Ne әді IT poidooos aq Ayuo әп 0 S? иво өшоцепһә snoJoumu 
әд 'uonvogrdum urApoAur sjdriosnug]N *uonisoduroo auryouul јо sosodind шор paydepe Аүрвә1 
esos sv IS әріп v Чил ‘ueo әвүпшпоў oreiqoB[p рис $з[п$әл qporraumu 09390 "e|qissod se 
"Uonisoduroo o paund oq итэ 31 зеца os |ешәцеш Toy} aSueir оу posrAp? әзоҙәләтр әле 10319130009 
отет әде pu UTILU jo 3802 әчү uv 1932912 qonur K19A sı uonrsodu109 puey o1mbo1 yoryss әв[пшіоу 

Е pue səjqey dn Зицдәѕ jo 3502 ӘЧ *Sunund 10} suonrpuoo quaseid əy} 0} Surio 

ouopy ‘Snyd angry). ѕоцешәщвуї 


Bur Е 
1196, uo 1aded əy} ur uoAtB әзоцз 01 10 '(£-1C dd ‘JI “чо #961 '559з4 баыәліш 1 рзоухо) 49288 
jo Burund 24D ЧІ 300 jos , SIOYMY 


чї ‘Jur Š 

Puq ae Joys v avy p[nous чо:цоә$ Чор 

Peroqumu jo о 'suonoos [v19A9S II JO sSurpvau-sso19 au? Ч! 

SnorAo1d uj ѕәцәѕ в цим i1oqie рәрвәч 94 ріпоцв apne ЧОРУ i 

911 0; по! рәлләздо wy} жоПоҙ рүпоцз Pnau oy} уо зцәшәВи®лї® ayp ‘Avs 03 ST WU 
ISStuqns 10у Арвәл st yoqa шо) 9 ЧІ siodvd ләцз pues 01 payse әле ззозпдшзчогу 


5яяауа до мотунуая#а 


(ПО E “реу fuopuo'] 3923S PPN ‘uonvonpd 30 aynsu[ АЈА П uopuo'T 
TM opi (4 10969)054 «à One ирг T тор ценя әш uonrorqnd 10) ып 
AL чї рчот 'ooepq puspiod 96 чоүрчес ydesof C 9! Кзоуоцәйз 1AP fo qpusnog wd 
snog Monroa лоу əsoy} ‘ySmqupA *Kais1oAtu(] PY? ‹&8о[оцоАд JO quouniede(T ous S 
Т а оз зиәв әд рүпоцѕ «Војоцоќза fo qouanof, ysg agp ЧЇ uonvonqnd 19) sioded 
ee “Азә1206 12180102484 чепи 
боро Ж әца оу рәввәлрре oq pmoys sonmbuo tsua} 1819905 ЧО sppuinof Suro8010] 9t um 
pmo Sm jo sioquiojJN "COM "opu ‘109195 Х9584 or ерут “00 7? тәтә ЕЕ E 
‘uones шпице sad ‘sgg ‘uondiosqns oq SEP лор : «Зојоцобза тононо?пря fo тошто, yen a й І 
Кзәтәо тра jo взиәшцтедә( pus soBo][0D ui вләцовә,], 30 uon ossv oq unm крш? е S 
эч 95 SQL "Глум “чориот ‘prow uoisng 95noH &opuog 66924 E sp q BHD 
Tino, 3uos oq pynoys 4валпоГ 194719 10) umuus ied '509 400121295908 : «зојоцобха 102120 
96 чныя sup рав «Яо(оу2554 ‘fo qpuanof ция AUD &po31enb sansst OS[E Аҙә1205 991, 
"4491205 121801042494 


Чер “Алеуәлоә$ ay} оз вуйәшәвцләлре “OUP ayy оз 1095 94 pinous Aere: 10) 51008 > 
i д $ rides 
aou; 20014 зпо Зшриәѕ uəym soorid 3uo11no 23038 2% smjuudou "81909 01 pened e аа 
oy a ysm Kou ЕСЕСІ aput prnoys 1031913900 "рәшә әле sjoo1d Sp cun ошту 
‘snob Prod posugond aq Хеш sordoo 81X9 ioo1j sopone 11994 30 сыз эма UO зора 
зу 221913000 poyrrosun jo 9889 aq ш Азәр 20 5601 19) Jarjrqisuodsoz Aue Әт 'порчот 
41104 Азәтоос ot ләцїїәп se adrrosnusur Jio JO sede? шәл p]nous S1omnv y Е аза 
Реәївїшєрү *peow AuiioAs[d 6 ung anag 03 1098 aq pInous чопо 
szaquiaaoN PU? Avy UT «yeah ЧОРӘ sjivd om} UT рәп 
Кос eng зд О; рәм 8] “ат 
x arbor i ГОМ 'ЧОРЧО foenbg posta MOS PSH 
OiSlAv * ГОЛ оз suondniosqns Моца puas prnous 4391205 
Эч yo кш see ївойотоцо5а чэння An 2 maL id uonduosqns 940, взәфшәш-поп 10j 
SE 380d) “pg "sog Ке uS) 05 v$ әш 10} jou 750$ 5: auin]o^ god әопа uondiosqns әчү], 
391905 vordojouoésq dendo. Aq pansst st 40701965 pasumis fo Пинор YS ЭШ 
HL 40 SNOILVOITEOAd 


AXzI90S тудіоотоноква НИЧЕ Я 


ә 
TS Teumof əy; әоцоч зәҷагту [HULL 
LI 29 YOTAV,L ‘SISSIN 03 зләдшә 


ic 


; EET A | 


E 


TATISTICAL PSYCHOLOGY 


Ы 


BRITISH JOURNAL OF S 


Vol. XVI Part 2. November 1963 


CONTENTS 


Theory of Generalizability: A Liberalization of UR аве 


СвомвАсн, L. Ј., ry of 
RAJARATNAM, NAGESWARI Reliability Theory Р 
and GLESER, GOLDINE C. 187 
2” т ” 
ux. M FRANK W. Analytic Methods of Factor Rotation . қ б 
? 5 
Is Intelligence Distributed Normally? . | 
р f 75 


Burt, CYRIL 


ж 
CaTTELL, RAYMOND B. The Interaction of Hereditary and Environmental 


Influences - о ; 
^ м 191 
NOTES AND CORRESPONDENCE 
Persons Selection: A Technique for G im 
Minimum Number of Persons to Mein ta 
Predict a Person-Prototype . 2 М 2 
d с 11 


Воо . . . . % т 
оок REVIEWS - i E 


- INpEx то VoLuME XVI 


Мау 1961 


E 


| PSYCHOLOGY 


EDITED py i А 
: | JOHN WHITFIELD 


WITH THE ASSISTANCE ОЕ 
CYRIL BURT 


AND THE FOLLOWING EDITORIAL BOARD 


А. С, AITKEN 
R. J. AUDLEY 

M. S. BARTLETT 
W. G. EMMETT 
M. G. KENDALL 
D. N. LAWLEY 
Е. S. PEARSON 


E. A. PEEL 
L. 6. PENROSE 


J. FRASER ROBERTS 

А. RODGER 

W. STEPHENSON { 

А. STUART “ 
P. E. VERNON 


Printed апа Published by 


TAYLOR & FRANCIS LTD. 
RED LION COURT, FLEET STREET, LONDON, E.C.4 


; 20s. per part (U.S.A. $3.50) Subscription 305. 6d, per volume (U.S.A $4.50) 
Price 205. 4 2 д 


RN 


Шы "J'EUuww- 2 


N 
suj |80018 
ГАА “порпот Sang Jeq M PI "ÁSoloqoísq purrsnpug lus ds 


SBUITIYS op иоцамовапе jonuup 


20 
"рәлтәоәҹ̧ syood E 1 
н ol, 
Копә$1$П02 
vaaang "а íg `5ЧО1$$әлйхд 9An?jnuenQ) КерАсәла Jo Suruvojy JO 
da I 
XVJ A Nvrig. Ag 


Jd 
011912289 
PIY Атозглләйп әш jo чор болад РШЕ 
NOSAVY(T 


WVHONINNAD рү SNDHHIv) pup 8NOLSW 
`$ лнуногрү Kg «OA Jo Spueweq prre 


o o9 V. 
пову Ј ; 
SuOnIpuo? oj TONEY ur siox10A, ІР 
NHONSdS г Kg 


aid V. 
Kxeumui 
"olsuoqo1duio-, Surmerqy Зипәәш8пд ojur K1mbug 


ИХ SINIQ Kg "SIJO M 


Jo Арї15 3 
IWO pue Әуре Зиошу Ч0155ә193ү pue uonensnig 
SINJINO9 


'€ ON “Le ЧИПЛОЛ 


Nibgow TY мору 


Sd TYNOILvaq02520 


КООтонох 


рив Чоцепашо» ә 


ч ЭОйвзвтввв Həd: 
Н mer зше быт Sie Ait5012u53 Əsoym 
Feumof ay зо 8103o11dorq Р 
“8о]оцуәзу 1 


4 
u 
gun" 
jo P WS 
spud 12 
О впр эзе оу ysta Азәтоос теоВооцон Чап 
9 "919ередь Mou gr ‘safqns Pue sioyjne оз Burpy o3 хәр“. 
ШАЛТ fo WDusnog 4: ug Py səumțoa Чәәзтпоў 5} ou? 


ОА OL хяамі | 


a 
‘anp sr хәрит əy 
оз e srna 


€ 1 ЛОД [еләгдәу pur oSe1015 иоцециоји] 
(44 I 


‚с ‘yarssN 
іле PID pouto) әчү, :uonvonpgr jo xoog 1024 ou, ue g's Sup 
ж . . . “ Aieuoszoq jo uonv[nurg 103ndui07) pre 3 ‘soe 
тсс S > қ Б qms 
ир . . uondoozoq jo siseg [eroraeyag ЭЧ], Y ой 
к я s А ë 7 Зицашес ognuorg jo вгәрү orseg усә ‘soq 
Ea à 3 ы snug СРЯ «ysto DIN 
COME M Suonv[oy [eiasnpuy зо шшпоГ ysni ЖЕН: к 
xo 
ezi * " E . . 5 AMolAvyog jo oouorog ou], д X prs | 
— pst f 
А rou Tonstinis v se siséuy 10390 (ря) ЖЕТІ 
Г. Ж» * 23] 
sep Sy ї#Чәшнәйхд Чӯполца АЗоүоцәАв] [190g 30 uu E 
UMEN V vou ** Wo1eosoy ur вләзпашогу Пеи! яса aped 
че 'N 2 00 
91 . . . . г . 4 7 әзиецгу |епонлиашо2) . P pir. her. 
Loc > Ў ; à ' Sunsoy, 18018о[оцоќѕ4 jo penuassq . н 
Stipe * к ЕГІ ltoraeyag ou ur Suonvorddy: зәзјпашод ША 
әд” am 
8МЗТАЯН Mood 
of пов, 
а uv “IN qn 
[4 ES ANEO qeroog до Чопвирүахд ue Jo qo1vag uy t à Mes 
[43 A 3 * . . . Ё NLA jo &Soouo4sq our, я ы 
+ B . . . З Р aney Jo &So[oqo&sq әчү], 5 BAN 1 ‘youn 
i 1 Р Г Чопо 101201 Jo SPON onájeuy е "рой 
қақы 1Оз0л{-иозлә 9 DIPA Atteumer Jaq jo A s E jn 
ләчшпуү "mn e Surdnorey x nbhar IN ees рад 179 ЖІ 
» IZ NS c c. I Зчәшшацү pue sonmqy ‘dae 
its a. MW n E ` АТ Зчәшитцү pue Aupqy r ag 
` NIPA Jo &Sopouo&sq our R joli 
LE Ш 2 1308910 
о ®\шәшәйрп[ эел Jo pms ppoe y pue 'f тшер 
gui 
ue ‘NO «pud 
LEL Atooyy AGE уо Чок Р a9 puto ) 
I "AMlqvziezouoc) jo *p10JI* 11515! 
Теләдгт VA Чеш су jo Алоәц, 41” Uer M 
I ee жүзд «qp 
161 Seouongur Tu епа а 39 Apnag [peii aue хор a E 
SLI К Чоллих pue Aenparoyy 30 uonovioju[ әчү, pu 
SIT ¿âlleunoy рота 9ouoSioju] SI o 
901 "mum ur 5$тәзпашогу uono jo əsn au, . А 2 b 
6S s 2 € “ОП immy pue Атау . әш” 
к К V 9 л 
Sp 8 „ЁТ à ' — 9?npeA jo &ЗоүоцоА^д ou, . UN 
D і ПІ зиәшшеҙҙуу pue инду ют 
“4 тезү р 
amp 
STILL 


ray (> 
peuzo3uoo aso d *a8v10]s uone 
р О Sd amuse пешлоуш jo sorugqoour рив 2180] ә м 
щшорїшйозәл Ai duel ең "ac lg aq sarimbuo үотбојоцоќѕа jonas! pus BSEC 
ats Әл oso jo Хра т Wy} рәриәуш st 3] тәэцәтә$ Хициәз-лрәциәлч Jo 254024 
ои 9812ATp Зиошь nis әоша op[3urs v oprAo1d о) 8998 тешпоѓ Au sių 'suon 
Bud 2unuoras *uSnouo 4 à оз uooq әлец UONLULIOJUT SurAorgor рив 8011035 10} вшсәш uo 
i 294 ur Axlnogrp sey à A|—|poruoi[  сззәләуш JO рә) SIY UI S9H2AOOSIp juoiino Jo 1509198 
5рлозәл ua ou Ч мои ләхдом Ҷэлвәѕәл рәувотрәр JSOU o чәл "K109i pue t[p1Uoso1 
. 9 ur әѕвәлоші snounroua ив ju8nolq sey 9049105 jo ymos Es 
7017 seuaq 209100518701 ‘вува 
"69 "dq `Є961 “85914 чошшуе8ләд 
"еләтцјәу рив ә8е1035 uoneurzogur 


m 
OF Jo ouin 


моко JOA dod oF Sloqiosqns ojeAud оу], 


'амуауннуу [А 
учунчу [Ач panpa ом ЧОЛ 


Wang TRIAD 
^ "UOnv; 

Учоо os aq m jo pue 43o[oqo&sd [enprarpur jo (304 si 
PUP &uooq se Br ma i ierat oe ou sr әләцр “рә 
Panne jo Em D оруш s 
{о газ pue үе paisata әлош sı цордцолгу A 
neni Ieur ивәмәцгү aay Зипцвәз [vjuour uo угол əy} JO 38001 &1junoo sy} ur $еәләцл\ 
Хеш U 489} pue 515ә} Jo i р uo suonipo pue =) 0} AINU? pouguoo,, ‘5405 oy SP ‘ST 

3чәрпд oti yey JO uonoopos əy, -puo:asn( sey әу WYA JO Surpuvyssopun sty 40999 
p os sjurod oqeridosdde yw рәмәвш , өләріг, pU? suonsonb sapnpour 


Didey 
P yous 
рә рив ‘pa 2 n 
popuodde st 'sooua1opoi 009 ӘЧ Surumiuoo *&qdviSonq!q V 
«25809 [PM Деш ѕләйојәләр 


зно ponunuoo jo әзїй$ 
nb Aq peusmumg sjusur 
uvjorurpa 20 1991419101 
Ayperoadsa әлош Suizis 
gons ayy уо UOISsnosIp ® (DI 
gr pouioouoo 205) UT 
usar, , Рәр®әч st ІІІ yed 

$1зә} зчәтощә your oq JO pue 
рәшләр 9 оз ЧО sossed uou ӘН 
sno1ouinu әлош [JS E (пт) pue 
) :лозову JO вә85%|9 шеш 22147 
avid 3r ѕрле8әг 


әртдѕ 0} рәрчәшшозә1 Арчәр 
u192uo9 әле so[drourid perau 
ey 3[osuunq әу yoryat OF game 
“әде (ооцәв jo uo1p[T]9 qua 


SW yor 

l Sey 
“anse: 
рәәцә 


udu 
ua © 

в TOYA. qv. 

Pua IM [ел8әзит uv se Азцеиоѕләа jo sorueuáp put om 


‹ 
.LOPnandg 


Wasa 
у 8 Jeorge. 
ә: }Чәлеләтц v ш 9[quyisse[o [[v—5s1032v3 ymo 


Чел Sui 
822 ae, 
Pa Озәл M ae dnoJ3 sno1oumu (i) *10122 ә|Әше v (1 
umop sp ur sənrqe o[qviso) Sur4grsse[o „ 10) onbruqoo) в se Á]! 
e ord Shona ршн ҖпчәпһЬәду os SMorA I} чил Surdeay UI +втвАүеци 104997 JO 
bns ur әш 10 = n вәг[в1 ӘЧ *K[oArjoodso1 $1523 dnois рив $1593 [Un pIATPUT jo воен 
эщ Map ‚ ot тәп оцешщшивхә [eniedurr pue Па) ® J9JV — opvos piepucis , v 40, OI 
some P O91dop nicis S19jo1d рие *sjuononb $2 pwne? , syuononb oouoSi[ojur, JO OSN 
SeN әш Ypequors >а] sraya yspug Ware uouo? up *Aupqy 09 JO зчәш 
> JO uorssnosrp Suo] е (11A 631828 рив “, купу 30 82891, › popnuo st JI yed 
+, 359} € Ә500Ц9 
sn ie[nSo1 ш Mou 918 yu 
uo) pue “вә [ejuour uo 
ur 9y} Surum[dxo Aq sursaq 
шешә ‹ләләмоҷ “004 әчз Jo eurpno 
i1 2q оз реч seq ләўйецә Аләлә 


эч, `? 
вәдиовәр 
[eroods әло! 


NN 
359, d, uo 
Ei Sad4q oe Jeonovid qr spu? 0013295 
Ҹәсәд W Ár Pund әш уо asodind pue oinjeu әчз 

} ÁTessəvəu рипоу uəəq әлә 2893 $0193 рәт 

Suvqoun 

ло UJIMA дә! 


Тедо dou 
Tau 09 озен „Чаа seop ү Hed “pa 


wou, P PL е 
әзі T ме ын 9p “рәвіләг Аүәлівиәзхә 
Ig “chet ant 08 uoaq seq “Алоәцз JO pue sonbruqoo jo (10d «4uouido[aAop әш әзер зечз 
! po1eodde хоодухәз зчәүүәэхә s,yoequorg 10559)014 jo uonipo 381g әчү], 
00:18 ‘ost mx dd "портр мәм 71961 'srounorg 
-HovaNoxo) '[ "I 48 iWopoqoásq Jo s[erumossq 


Idre 
H Up 
OX ләм -Sunsep 182 


sa12102 31008 (444 


"SNOLS “ИІ 

'sejeUumsa əsəy} шол) ѕәоиәләуш o[duurs әш 03 a 
) 188340 oq әрішәѕ ou; woa} so3euunso oje[no[vo 03 (H, 
*0818әр poo3 jo so[drourid ayy jo Burpuviszopun ue uia uone]ndod &uv o[duies 0} (0 


; зәрә? 
214% eq pror 


ur x18 Ј0 
u : 
onv[ndod ouo 3snf бәуеҙ їоцзпе ayy, “paou sr uonisodxo га ш 
рәшеүйхә Apron әле sox Э5[019905-цоџ ou 103 yooq үеоцешәцъш-чоч эләр 
5 d E Чзо pue әвәуҙ 8шАрәрип seopt L 5 ^ 
‘шоцеоуцедѕ *Suidures шоршы 211015 


66 'dd 296" sod 


nmu pue Зицәзпүә 


со B Е 
D 79 UBUD ѕәрецоу PHOPUOT ‘лупс "УАҢ 'BSundureg ороор ыы > 


б ug 
Pasn әле spoyjour a ou^ P 

95903 moy uo uoreurrogur UTS 03 YS! de 

ш UOBv Id; d а Ч цешлоуш ш 1 әршоә2 


004 stg Азпецоѕда 


10} 5Јәрош jo uorss эй и oSenguv| pue undo». 
ISSNOSIP sy пешлоуш sr oSenguv[ opo 
391809р e Jo поцеуцәвәла «О. PUY "Bunsozoyur Ayjeioadsa sr sSuioog sey vu uvu 


Sunemums e ur 
Ы : I uodn рә 
Ulo[qo1d v se Áyyeuossod 5 Чопо; sr 


À ^ 3io0q sry} ur suorssnosirp рие S19 


тер в лор poarnboz Aovoraqur oq) JO ӘШІ 
5 4 
?Zi[vq19A oq seq 3r se yonu S? 


I uuo 
шәр д5 әзе suonen әш цор ш ѕәшиачәш оу 
ms н TORAO v st nq 'surquio,[, Aq әзтоләхә ay. " 
РЧЫ ouo Aue 10} sto әш ongiv зои soop 004 T a 
porenjvao pu Рэ урп 
Чечә у auts onpea orqvaoprsuoo JO A9 Pad H 
БІЛЕР ЇЇ Әвәцҙ 8поүе poaro5uoo oq Аеш ANT oq ^ 
'eossoooid jel perado йо 10 [vorroumu “шло oroqui&s ш рәввәлдхә Md 
ANUS оу posn "lop aq; WY} popraoid *onsmqeqoid 10 оп”: 
94 uto тушоо эшоцоәрр әзойлпа-үеләчә8 ay, 
44 Panpa «kao в зо “8 “сте--мхс4й У 418 
чеп ШЕТ зо, отш avasuvg pus но, ч 2 ы” 
“YOM -£qTeuosio nuls 
т d jo uone[nu* 
"TIVaNS uy n 


W “АР 
К 
ЧИП 103 шой Sup; 3Iqesu; r "m 


Че $әрглола yoo 9dsipur 
. juo; *Purue ә s al 
004 quasar IL - 4 Ша pue Umouy sr geym уо АлешщшП1# д 
PY} Joy әле Чәләмоц 'sordoy әѕә 30 


Tec 
Smara оо 


$ 
беш yona eur 7а cua [eo1SopoypAsd-uou ur uoneuvjdxo jo (гәр роо v oxmboz 
A[[en3ov әле чощ үн mee jo sur[qoid snonmo әшоѕ SOSIEI sry} pue *paA1osqo 
93uo19Jo1 чил ano 2 Yi JO suriogsugJ) 1eout әчз JOU tsəjqenea Sur&[ropun osau OF 
`$әл[әвшәц so 2 LV st o[duuvs ay} уо поцоә|әв o WY poimboz әд 03 szeoddv 3T 
JO soyeuinsa En ^ рәлләѕдо oui jou 'so[qericA SurA[ropun jo ѕләјәше1еӣ oy} 
Aq рәйојәләр uh n pue “Ауүешлои uo spuedop spotour pooumesm шпипхеш 
Suriq ues Apo = ast jo uojsás ay} jo әүоцл\ әчү], "әопәрілә Kivijuo2 premoj 
Azeuroysno вт x E ов [nun 3seo[ зе “бәлоов 369; ur Ájpeuniou ojerrvAn[nur otunss? 03 
"Чой шолу Pos саа A][e10u98 зои SI OTM UOSvad V 10у ‘sppy үеої8оүоцәАв@ 
[їотВоүоцәАв4 uo o ojdurexe uv oos о) oAnonijsur uooq әлеу ртом. 2І “593 
poseq ‘ysnoua Аелдви “әле xooq eq ur рәзчәзәл@ sa[dtuexo au, 
Soens sp *sy[nso1 әЗеләле әліЗ A[uo (ал fs1o1or aad ло 
wp ceder gi 'suonenbo uorssoigoy сшәрдол4 eq Jo poo в we d sup 
Spoyjour тәрле е 4[[puosroq “вх ayy uo s,f ay} JO uorsso18a1 ot 03 рвә YOYA 
four, Е етудин, ay} әлїЗ 0} рәәоога jnq “әзчәз PYM ur Avs зои ор 
YYA (вәрлірд ор: ou) 4f oq jo вәзешцвә әүдепо$тәл әрглол@ asuas IUOS ш 
Hea әд) tx oq jo вчоцоипу 1eour pug ‹ләләмоц ‘ULI IM» :pasooid 


Mq sic 

TY ozru8ooo. " 

ЭЧ, ` suon нат (gg 'd) sroyjne our, "рәшишшәјәргәрчп Ayyenuassa st UORETUIS 
2 9800 uey, ojeurmjso Jopun ѕләјәштлей әлош әле MM} osne2oq 
no Sunjos IW әлі ‹ә1005 


durs ә 
Jojvj ie а ләләмоц "xsv o[qrssodurr uv saA[9ST 
Т®зчәшерипу eT лоору opetus оз YSTAL 9A JI 280 ST wro[qo1d әчү, "Ayppougip 
әрелә оз әш оз s1voaddr 524025 10308] уо чопецизвә әш ЧО ләзйецә ou (6) 
‘yeu э лод ; трәзвотрш Аү8цод$ Kprepnored 304 Sf 20399} puooos oy} 
“Чо 10332} v т d981v[ se sour әши st |епрівәл otp OTYM 4029 ләй [.p Sunnqun 
mou WR. шс Пе 38 o»uopguoo Aue oov[d әчоАие p[no^ *sjso3 poxeonsrqdos Aue 
Woo ләй, pe Jod 6./с sr oouvriea [enprso1 IJL “Аүәлцоәйвәл 399 1od p.p рие 
2 5107003 E зчәо iod ¢./$ uonenea үезоз әцз оз 9119113402 Хәчд, 'poumbe: әле 
Prym) лы. әлош ou FY} ѕәзвотрит 3892 ү *(pauroods you әле “&үезчәртәшт 
"PoApoaur Жұп А әши jo suoneatəsqo sos4[puv 9T «d uo opdurexo үеомәшипи V 
! Aymorgrp jo ри ou 1vo[o әуеш vw ДӘ! xooq әчз шолу o[durexo чү 
10 SBurpeor Ж +әэивиел [UnpIS9 JO sojeumsa 
Зо зор зды ur s1o119 prepuejs SururuLmjop JO wio[qo1d ajnoutp әш uo qno: 
PALY чорду zi 9t aei ur dv 3uv31odurr uv osye st PYL *poyepronqo uaaq 394 30 
"I9doid snor onenbs poourmoy әцз 0} suonn[os daresay JO әоиәЗгәлиоо JY} UI SIN 
Stu suonent nə әшов aq ој вшәәв oou, “IF 30 [It 204 MA +0119} ѕу JO YONU 150] 
Woapr 5, ba рооццәзц штшхеш oq jo UOFINTOS 9? ‹тәупшоо отиолдэә]ә etn Jo 
TD Чим 5e зову ayy оз $1971 88шрео] 101017 Jo чопешцпвә 9t uo 1a1deqo eur (2) 
-suondumsse ш 92109 70 mq 
"үште 309 91% sSunusro^ 
-поцешвл oq) 70 18001 ure[dxo 
en oso posu jou op әм 


Ф) 


“вәл 
095 ло1эгў үепртлтрщ зои 


Aion 

лопове Тео18ојорощәш yo uonsonb 8 30U SF 3T 

Prym Sion A St sry} шоу Aed әм and L 

ШЕТІН au oduioo әвоці 10g yaes Mq *suondunsse gnxə 

Чоппәдио. эцойшоо шр ‘aspayMousy ѕпоэиедхә чо posed sonbruqoo) 100118301 10 
9 ÁAmuotuoddns е Sursn Áq uorsioo1d ЧИА $1030 799798 ATUO ЧЭ рив ooeds 


"qns g 

ло, 
Эчо доу d Surqoos əyə ur ‘are oa siskpeue 20297 UT "oo oq 3өшеде poyu 
( “оц MOM цолвәѕәл v уо әоцәләјә1@ I? әэиәпуш p[nous qorq^ uonvopisuoo 
ur ur *uorounsip SHL jou 


ST ә; 3 
Опоюла ur pue *&osnip 498201 S! *uorurdo Á 

цо ләрип зитызАш әле sSurpeoy 10398} 
зо popou oq чил 


“ту, ЧУ зә: 
ДәӘшлоу че Oy} ur ввәләцд\ ‘aeos jo вә8ие 
Ur qeq} spunoiS oq uo взшәчойшоэо qediourid 
шой snorea aV. (T) 


Iquino,. 

r: 

E! JUN sisKTeuv лоору jo роцзәш au зѕелуиоо sroyINe ou st 

Ча әлә « іе 

Ріпом a TO9A9MOT[p әл вт Sur[qnop Ка рәләлоо Kqrro1oejsnes 94 &үчо pmo? ogeu 03 әлеч 
; asn Аләл ® SI Sr JU I “ооцА ou чо 


su 
onseSSns ay} jo sour pue “004 m 


smana 4009 ozz 


че pasuopuoo oq оз seq *usirsop Aq *juounean Meu 
"SQuvuruojo(q pue $әзызерү uo xrpuodde и? S nS] 
ӘШ08 Jo 22uo3sixo ott әләцл\ suonvndod к. yor 
i ЧЗ sossnosip 8 dey ‘ешр ләве 9 4 449 
p ETT A шш о siduone sandesa ‘suo -— Кләл e ‘z 93d? (шіні 
рте st Pns e әләцл\ 9[durexo шоу) Suondunsse |р snorivA Rem $1902 
1 ләзйе Е 3i поцеот 2015 
S 193dvq5 `51цәцойшоэә Tediourid cei a s Spee аби ое. ou Ms 
q sSutpeor 1015vj jo uonvurmso ou) tir [бәр pe 
ononpomur zənq v se sioe | 193424 
"Auogne qons jo иоцезчәѕәлӣ 
HBo[ouo&sd oq раз uvronsneis OY І 
ou sozureuums quas л 1ЧА 310 ot Jo yonur aug -'spuvis MOU 3 pes с. J 
oansvout a[qeiopisuo; в prm S RIM uonounfuos ur SORRA amdi ME а 
T?BSHeN jo sumjqoiq ou, ш, SIS ÁTPU? 109907 ur эти qorqa oouvagrudis puo Че. 
19924 әр цуд Sursoza Ч994 seq £opaw aq svo Адәм? 204 
Be EY pus army, a C 76/&+ш4-ад -совү *equoadonnd vopn d 
"L'N ‘q 4g ‘Pome pvonspejg v se srsATEUV 


“NOLINO 


Snore, Әт Jo ч 2 
o 2 90 U3oq sey «U “әуе parun ou Ч! p әй 
9102 sey ү +S Orsi эш; Surdo[oaop uo siseydtu? “aod s 
ола ӨМ, “soni ? Jo uoodsino sour oq? $ put? 
Teuones; y б. piu аа, oq, чо 2918942 PT У 
Р , Б? 

очәпЬәвпо. АМ 3819 ou Jo Suryounyy oq рәмоПо бош? 
^ Кәде st “рүоҙ әле әд әЗиецә әді, `ЌАЧӘ ЧУ р ч 
DOU St diisiouos qsrgug pjo әз NONE bi 

9?9[3ou әлцелейшоә əy} 1940 omora cd П 
Чәлоэвір оз posridans 94 $ aut 


2 p 
Teonsneys yo әз Я Teodor oq yar pouzoouoo st Ш que), 
a П әзепЬәрь ap? 
UI posn gs oti Р? soyeur оца ц чәр af 
ш ә 013298 si ц, әзе] ӘЧ, М 
INNISUT soyrsing ү Sutquosap Чәзпүү аме. К абери IU 


ago. 
jO!q Aq pue 'ouSo[o? 1e “ap mas ов sm 
А q soi aq 4rqeqoad qp cium P 
ПОГ Stt јо sxspear op 5911 ot 
UP[U27, MONT “ерешесу ‘uepemg ‘spurl? ires Р 


n I Н Ш Se Tom sv ъф < ш әцчз т 
umg ‘uredg "pei Souen he хошуу Ф 
Зеопря 107 Чорңзәрәс Э ш w 

P е Алау 10 uonoejoqq oq], , uir $]8ӘР I 
617 


$maiaay У004 


“ ААцтәлә , ‘soed moy jo AydesxSorqrq © (pis 19119303 
"ио Јоцо чо ушол uvaLoury 319201 Jo Аәллпз [njosn sow е sogsrumg ләзЧецә SPUL, 
ЗАҢ s Am jo 3169808 от ропәрғаз әнін 55 MN IN pue әзләц PULIOJ 
aseq 2А JOssagpoiq A[qejou “мәр v mq їззиәши8 Mong D uo Кейша smotra TOYI 
scs c ERR MM э do: IOLA "виш8Вип[ pue вширпәлд Хер-зчәзәл@ jo әзоцу Зшрпрш 
Bub. erm ea E sorooq [, [oot3o]oqoásd , 
"әопәәвә M. I зіва ѕиоцэәѕ әәлр ozur рәрілір SI уоодлоәд ay} 30 зәршешәг eu 
120165 zh ре Загар A|re]nonavd *uonoo[os errur ou 1әзуе Зшллтоэо soSuvqo [8218010184 10 
Jo о а uoneanour ayenbapr уо xov[ Чооцов 3 рив әшоц 39 sonruni1oddo peuonvonpa 
бо c 03 шәәѕ suosvoi зѕәпошшоо әш “пер Aay UM СӘНІ JOYE UT osje mq s199189 
Роәоллоэ 4} jo ләршешәл əy} Surmp Аүчо зоч әм ор Ayjensn «(ѕұџәшә8рпг SS Áq 
9»uruno жы poyuauropddns) si[nso1-1s03 Jo suvour Áq pS *uoip[rq» pails *9jr[-193j* UI 
[91205 d мәт Áq рә8ри[ (пл) "иллр әле Aou qorqa шолу зиошиоллчә әшоц PUL sse 
-vanou Ы Аз әчз uo АүәВдеү puodop svopt ponpa pue [0109109 әчү], *sonsiojovaeqo euor 
ЕТЕП S pur soni[rqe. proads ur Apopra J9gtp Mq ‘291902092 үелош pue купат snoArou 
Рәзия el РПЦӘ oSvroAv әці оў лоләйпз aq 03 Jeədde “рәлоәтәв APVO VYA чәчә 
oq M YA əy} UG (rà) “әлдәвәр өшәра 1y} uonvonpa 30 pury əy} рәлтәоә jer 
Savoy in ?p JO рив 1193018 yontu st ләфдшпи 2jnjosqp TOY 304 , sosst[o [80018995014 , Sm ! 
ме ALOT A[qui2o1ddv SI , Sossv[o үепиеш , ot ut uo1p[ngo poji jo uon40do4d әш ‘part pe 
шөлге 51 ашпа pezuauu jr Чәәбхә зцӣіш әл sy (А) “Paes Җүаелейшоэ әд оз (srayouay j 
еман д [епрАтрщ јо siuouroSpnf əy} әүдечә 03 SI s1so3 pozipiupuris JO angea P iin 
чәй Ад M dla pags јо чопоәрәв ayy u[ ‘Nea әлцотрә1ӣ qgni Aparey avy ӨШ n Mi 
моцу oy 1®Чәләв1р jo sasvo əy} ur sMorAIojUI 20 61693 190111 pue ety шр "n 
рәзәә urs S1oYyova} poouorrodxo jo SUOIVAIOSGO eu “Sa “цер Asse] Ong q pa p "E 
рив m HN *:3)49MO]] 'Supjunp , 9Anvol 10 oAnonpoid , pue , onatpuás ree p 
nos a ‹ IU2n4[euv , рив , oarnonpoidoi, uo ѕѕ9135 qonur БО; Kv] e D bas 
"593 d. Ut SWO] jo soinsvour oienbopeur &үрәр!әәр цетилту ‘pueys 49y} E 
'0 028 jo od&j леүпйой oy} Áq[eroodso ‘sısə} әэпоВцрәзш Ut pourrjqo 591028 чт, I 
iu В 259120819 oui “Әә “әицаәрлод JOMO] v poirojgoid әлец SIIMA 133] ‘00t Ше, ы 
PEYO рәуиЯ в pougop вләцзо pue меши, цэлтәвәл JO sosodand 10, (Ш) т 


(2 
luur y 9A0Q" st ләуҙгі OY} se [00цоѕ тешшел8 au ur чәлрүфә ou jo 93e19Av әш 84005 Ivy Se 
әЗВеләле ot PY? PROU st 3T (әллә 


ЭЧ Ша 
“OS чт ouo “001 ләло sO" appo au Jo 
p 2 I wn ueip[ ӘЧ F A 
| ou ЭЧӘ шолу ләуш ppnoys di бада oq вәш OT uet әлош) зчәэ ләй +С0:0 091 9404% 
i д қ <ұиәо rod cC-C ‘ogg әлоде ‘quae ләй С.ф 


‹ Ч рт. ‘OST oAoqe ©зпәэә ләй сс.0 ‘OFT 24049 i 
ng ORE цоо 30d 6 б rds me pe “сту oAoqe “зиәо 19d S7 «отоп aoga spa 
ы Paytoads ayy Surpaooxo чәлрүцә Jo Joqumu ot 10) 8902011359 Buon n Es 
БҮЗ `6 1 ='O'L СІ Surumssy сәлшпо yeurrou v Ajoqeturxordde әт dee Nus 
a Uonnqrnsip sy “езер шәпәйшә Aq powryuo? [duum st ве foouoH panenn hil: js 
"P243 ^ Apud. pur үеглозәвупүпш jo Apavd ansat oq әле WOI Ur ee Таргын рй 

Is "Чэ oq uv» зеца 03 jun зәййп че 5325 (, oouoSioaur , 10 VOD amer T СЕНІ 
Sor xí mag osvo Aue ur mg 'soniuniioddo p span mts 1, "siseq 
ы қақ 7 parum. pur ‘aperea pue juour 
DU3odug TS Pra т әү uo ospe mq әоиәрәйхә put 


de UO o1nsvour әшоѕ  6)вә Чо JO ii 

JO sor ‹ ! v1ouos s, [un prATpUt 

рты; 3 Биеп чәнти preosds pret a 1вә88пв 0} 590140109 әоиәртлә [821351338 
цр S 


3 uo Áquo зои s v 
spuodop Kouororjo ЧЕШПЦ 3 
92110 Тео1ВороцәАва ане ЧО pae md eS с Oen 
т Uns 03 туа А 0 шәдол@ papur Jo 80198198! 
SUrqqo. Injdjou oq sdeqrod Аеш 31 sqq r E лы 
А ur реәтбвәртм əy} Jo МәтА UT 
3 ае бөленер кр coi p sou} зчәзәл@ oq 
ii € 
tee te 242 uo o[qepreAv uorurdo 32әӣхә JO KaA1ns 3894 2U} 9q OF ing Lia pame T 
EM SIAA лоззәўол d se *oxopoxat «=, -srsvydtue әАПЕ]ә1 jo зәпеш v Aporo әләм зәзпә 
эң ІР ә) "syurod ош uo әләрір үеләләв цӛпош ‘pue fpopuoure рив рәзезв MOU SE SMOTA 
Wa 3uourooige ]e1ouog te EUN пе Apreou 1p31uaso1do1 sorrunoo IY} JO SOUT ur 


Te1uouruoarAuo pur onouo: 


sa22102M 4004 SIZ 


| 


Book Reviews 


nd problem-solving and Same-playing (inclu idis; 
nitions possibilities for computer modellin, 
есет Dues E are mentioned. 
9)? .. proci 
GP cP = 


m 
1 
а i d to the features and problem: 
na thi shapter is devote і nd pro 
uc Ас i rogramme * Baseball ». 
8" гө; {Ьез his own progra 1 
fig descri hine communication in 


> utation and comput: ssion of Universal 
mp ralized comp i 2 : 

of T y of Е aei This last chapter is Y notable for its с] 

n. Mac шене obscurely expressed, 

jt ften is described the contents of this book i 

37^ 1 have 


Programming f, 
rticular Dr, G i 


„раг Реп many eyes to the 
PPlications of computers in psy 


ions—in the subject. A yea: 
i unm Alan Newell, one of th, 
invite 


€ authors of the G 
i f human intelligen 
nit simulation o. 
uter 


S, to lecture in London on 

t behaviour, 'The le 
cists, engineers 

ic ps ic i К he 
cadence e aine which can hardly be a so 1 › chology, One oft 
B circu atures of ‘ computer psychology ; by the уу; 
resting fea inally engineers, physicists, ог accountants, ng to move, 
pe were Te аре visit was not entirely without fruit, and it 18 to be hoped that Dr. 
Severi D ra will still further accelerate the rate of advance, 
h ^s book 

5 
Greet 


tion» 


W. L. B. Nixon. 


k of Education: The Gifted Child А ^on and New York: published 
The Year n with Teachers College 
associa 


» Columbia University, New York, and ihe 
in f Education, University of London, by Evans Brothers, 1962, Pp. xiv +541. 
i of E , 
Institute 


62% is described оп the wrapper as th 
s volume is descr: 
This vo 


€ twenty-fourth issue of the Year Book of 
i i i i ss 
is devoted to the problem of the * gifted child’, and its purpose is to discu 
e e ioa 
cation. Г атча are doing for those — ба аг 
ifferen а actices сап be improved, ere are 
at di <isting practic 1 à А de. 
m how far чы British, while the remainder аге s ed LBS aey jn 
Сй ican, eig i zas invited to write the ‘ Genera ntroi , 
пегісап, Clg! il Burt was invited to 1 We Ы 
а be. Sir Cyr i ibution is one of the few which relies for its 
globe. his opening contribution c АА un Warm d 
pu 60 pages. This istical data and detailed Statistical analysis. ге t 
Et oby 00000 айана] iu i i ici а educationists, 
sions chiefly sl aren submitted to leading psychologists, geneticists an. 
510) iginal dr: 
е origir 
that th! 


€ above the general average, 
i» forty contributors; thirteen 
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the problems raised by intelligence 


the same thing, а theory, with descriptive and predict 
g behaviour of intelligent beings. Numerica] pré. Сара. 


plays only a minor part in the operations of the GPS. X important point is that зао 
illstructured the phenomena, the theory aa e computer program—jg OWeve, 
precise and well-defined, as every program must be—vague generalizations ana tty 
definitions simply cannot be programmed, and computer programming as a meth, fluiq 
п a science like psychology, which аы tical 
as still 


discipline cannot but have а good effect or c 
altogether freed itself from metaphysical and literary elements. One is at im bees 


tempted to wonder how а member of one of the psychoanalytical schools would at Point 
embodying his theories in computer programs. | 4 І about 
The book under review has been written to introduce psychologists and be 
scientists generally to the general-purpose computer and to M and potentia 
tions in their own fields. The author, of the Department o Psychology at the С 
Institute of "Technology, has the advantage of working in close touch with опе EE 
world's leading computer centres, where indeed some of these applications h of th 
He is a computer enthusiast (computers seem t ave been 


developed with his participation. > j г Soe 
the same kind of loving critical devotion as railways, but without the nostalgia); ing, шы” 
е 


warns his readers that “ psychologists have a history of being fascinated by the too] 
trade, and computers are immensely fascinating . - - Of course, the only sure wa 8 of theip 
the lure is to avoid programming ?.—as, sad to relate, too many psychologists TR avoid 
the possibilities of a computer cannot be appreciated without first-hand émperiengs “but 
best strategy is to recognize the danger and plunge ahead.” His enthusiasm is saf 28; The 
from excess by an agreeable lightness of touch and an enviable lucidity of style pem 
A when 

it is 

wish 


pplication to бар 


authors’ intelligences іп а 
working model, or what is 
bilities, of the problem-solvin 


Pavioura) 
@Pplica. 


he is in among the intricacies of actual programming. This is not a reference by 
intended to arouse interest and overcome prejudices, in the hope that the reader ЧЫГ 
to ‘ plunge ahead ' himself. will 
The first five chapters, under the general heading ‘ Programming ’, constit 

the best general introductions to the subject for beginners from any field that on о 
hasread. They include а chapter on basic programming, that is, programming in е rev 
language ' rather than in an *autocode '. It is nowadays fashionable to dec: аб i 
language programming for all but professional programmers; in general, in eod machine. 
opinion, this is a misplaced esotericism, and for psychologists in particular it PH SS 
derstand how the computer ‘ really works bete ufq 

aus the 


desirable that they should un 

general implications of computers for psychology already touched on. There is 

less, an introduction to FORTRAN programming leading up to a sample meme 
ram for 


computing means, standard deviations and intercorrelations for data on several б 
The author also introduces the ‘ list-processing › technique which he amon al variables, 
helped to develop, and on which the GPS program depends. He met others has 
his own experience with IBM computers and programming, but not so ende on 
reader unfamiliar with these would feel any discomfort. Heis particularly good avily that a 
the ‘feel’ of programming, especially by describing the ‘tricks of the ede” conveying 
become second nature to programmers with quite modest experience. ade" which soon 
This first part describes programming particularly for numerical calculati 
next two chapters introduce the more general symbolic байкайт нисан сы ation; the 
of computers which are as already mentioned of special relevance to кендей Capabilities 
tions. Part III is a series of chapters devoted to applications. First; a Ор applica- 
and fresh discussion of * Statistical Calculations and Data Analysis ' (sce setti sane 
remarks on the alleged analytical objectivity of certain methods of fuor rot: id example, the 
Those curious entities * pseudo-random numbers ' аге then introduced Pe S DOE Bo TSS). 
chapter on the use of computers to generate schedules of experimental sti ye од 
M Әке cdd ста in the experimental situation. А long = ite iig even 
xs = 
els of Psychological Processes introduces neural net models, signal deines, БЕЙ 


Ne of 
lewer 
hine- 
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BOOK REVIEWS 


esearch. An Introduction for Behavioral and Soci 
New York: McGraw-Hill, 1963. 83s. 6d. cial Scientists 
by a single author, is an excellent one, and d 5 
de the circles to which it is addressed. е Уа tob 
ouch with behavioural scientists, has read he review, e 
pted him to set down some general refle it with Бо, 
role which computers actually do and ideally should play in the behavioural ctions on th 
The impact of the general-purpose computer on the behavioural sci Sciences, S 
psychology in particular, though somewhat delayed, is potentially as ca and о 
probably be even more revolutionary than it has already been and continues sive and em 
fields of scientific endeavour. Perhaps because of this, the reactions Ea be in otk 1 
scientists to the new daemon have tended to be very mixed, ranging from outri behaviour 
d suspicion to an бектен ы anlection 
and even 


through an uneasy ambivalence between awe an 
uncritical welcome. "То the astronomer, the nuclear physicist and the aeron 
auti 
cal engin. 
a Welcome 


eer, the computer, though sufficiently marvellous, has come to be no more th 
addition to the everyday tools of his work, of which numerical calculatio: a 
i n 
bread and butter of their daily work d bed Original 
4 N essenti 
ntia] 


purpose of computers and still the 
constituent. Even in the two decades of their existence, however, it has be 
come 
m 
оге апа 


more widely realized that general-purpose computers are something more than j 
tireless and stupendously rapid calculating engines; there has been S s Just powerf, 
intelligence ', of * electronic brains ’; and psychologists have become iso eon! Жс 
with unease, that the very existence of such machines may pose for ie Some of mee 
must sooner Or later face. em questions фе. 
rms with the new machines by reduci ey 
ng them to 


Some psychologists have come to te 
their original status, that of calculating machines to which they can hand 
of their factor analyses or their analyses of variance. ‘These do not кыт the drudger. 
alize, even do n 
ot wish 


to realize, that even as calculating machines general-purpose compute 
merely larger calculations of the same old kind but new types of decis make possible n 
is not nearly so widely recognized as it ought to be that the content of Hos altogether, X 
armoury is largely determined by the limitations of manual com к Бш Statistic 1 
curiosities like canonical correlation analysis and canonical risa ipt theoreti e 
suddenly become practicable methods, and the peculiar ио analysis tue 
calculating machines have suggested entirely new methods such as ЕН computers 
XLVII, 1959) analysis of heterogeneity, and Sneath’s (7. Сеп Mi illiam’s (7. Ecol. 
taxonomical analysis. Research students in psychology and allied peice XVII, 1957) 
hear of these things; indeed in some cases the computer is allowed t isciplines do not oft | 
mathematical and statistical illiteracy by facilitating its application еи them in th - 
to larger and larger masses of data—a sad truth familiar to all a dis aem and less tro ble 
Awestruck journalistic reference: academic computer oe "i 
es. 


s to 'electronic brains' whi 
apparently superhuman * intelligence ' may b th a 
a y the natura "ulsi E i 
obscure a Кегпе eh soputpesutiian ey engender t 12 
end to 


1 1 of real truth in the attribution of intelligence to 
cara ae Cod Сарди engaged in translating aoe ғы = computers, 
ауыл ves ng m ve К should regard him as exhibiting intellige nglish; if we 
intelligence; and in Secular a PUER e p oe Ae ыя Sis дей 
п 1 а ераге 1 ы P 
а oes p is executing. Is it thes Eden i transla 
MO Pent qur g е o the computer s behaviour, when we sapete Soh peeing 
igners an programmers? A computer ш e intelli- 

rogram is 


Digital Computers inR 
By Bert F. GREEN. 
This book, the first of its kind 
widely read both within and outsi 
himself, a programmer in frequent t 
pleasure and profit, and it has prom] 


„= 
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extension of the programmers brain and intelligence in the same sort of way 
5 es or telescopes act as extensions of their users? еуез and vision, A program 
acti co ojection of a segment of the Programmer’s Intelligence which is encapsulated 
as d of pr in and his body and which is capable of functioning quite separately from and 
is? В E» of him within the computer, The Computer is quite unlike the Programmer's 
outs dent! n important respects: it is not subject to апу significant extent to fatigue or to 
jp certam keep under simultaneous Teview and control very many more aspects of the 
pain” dit Pochi it is being applied. On the other hand 
ert0™ a to whi s any memory of the numerous 
pron, themselve 


n activities may be remedied— 
peir 097 тогу capacity). A computer ey, 
me! 


-Programs and 
gments the intelligence 
be a Simultaneous extension and 


d generates а 
cular machine, 
as, 
air of 


tion Program. Ап 


d English, 
ral Problem Solver о 


actual example of 4 second- 
f Newell, Shaw and Simon 


In Self-organizing Systems, 


in the book 


of this kind is the Gene 
тар intelligent learning in a Genera] Problem Solver, 
va variety "regimen Press, 1960), the main features of which are described 
w York: ; One might write a computer Program to prove theore: 
N er о to prove the trigonometrical ‹ 
anothe i 


i / i f th 
ogie, hird to solve the riddle of the 
апа“ 


the үзе is remarkable enough for what it does, 


more in how this is done. Its autho 
ven E 

ides € 

rest 


means 


$ expressing Newton's laws of. motion and 
Solar System; a computer executing the 
ravitat for solving the equations is the model actually wo 
2 о 
mme 
rogra 


redict correctly hitherto unlooked- 
is found to ve is matched in its order and its г 
physical doe numerical calculation адв 
bo i in specialized are. ы 
se, 0 € xcept in certain sp RET 
tehavioural field, e tó he reduced to order appears to defeat all attempts to 
mena 20106 
of the Б wopheation of mathematics in the 
ul а 


m - omena such as 
ki odels of complex irregularly. Structured natural phen: 

s working 

red as workt 

prep? 


ent of its 
lving behaviour; the GPS is at once an encapsulated segm: 
roblem-so 

human P 
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Э 2. 24% 
desperation that she was unable to * make her e because A Аа 8га interr 
and constant clashing with, her supervisor. It will be suppose at the Indiscreet с 

In other words the Situ. Interry, 


tions and vexing clashes cannot be mitigated. П 1 ation с, T 
rs behaviour. 'ТЫз may be attributed Dot be 
е; 


improved by modification of the leade 1 ла) 
permanence in the organization for a variety of reasons ; E suppan important do E 
requirements of her job as buyer, to dogma based on the "s ^ that incumbents ЖАСА 
jobs should have certain characteristics, or to other causes. ы any rate, what d these 
here is that saleswomen who work for these persons must be able to cope WR erns üs 
immutable idiosyncrasies. Now if the matrix of inter-person correlations and inter. Certain 
is based on a variety of tests and/or items which Person 

Include 


омыр, СІ А i 
person-criterion correlations у Е r | 

i i e egoing supervisory id dj 
personality scores designed to measure the foregoing sup у iosyncrasies, 


might be approaching a more objective selection of ie ipd a this particular si 
If the Wherry-Doolittle were modified as suggested, a change would hal 
effected in the customary rule for deciding when one has obtained the nth C dest » to be 
is, in the Wherry-Doolittle, 7 is established when the (n+ 1)st test yields a E 
multiple less than that acquired using л tests ”. However, in an industria] or Bust 
organization where, for operational requirements, a fixed number of people is pane 
for a particular section or department, the investigator would be obliged to satisfy xs 
with an л less than that which would yield the optimal multiple correlation, * 
multiple should still be higher than that obtained by selecting an identica] nip this 
whose selection would be counter-indicated by the Wherry—Dootity 
ittle, 


different persons, t i i 

If, on the other hand, operational requirements call for the selection of a number of 

greater than the number indicated by the optimal shrunken multiple, we would хеш О 
E this 


multiple to exceed that derived from a combination of different or random] 


people. А ) 
The identification of suppressor variables may be as important in Persons-select; 

in test-selection [5]. In persons selection, one might locate an individual e ction as 
substantially with another person used as a predictor, but whose correlation with үрогтегаНп 
criterion is negligible. This person should not be dropped from the Predictor porains 
thus spuriously attenuating the multiple. He might be for instance the individual wl attery, 
not get along with his supervisor, but who does get along with one or more of hi 10 does 
Often when this kind of individual leaves the group there follows a reduction in ths Boe 
Ps 


UPtions 


> 


tuation 


s 
Sheq 
Mself¢ 


y Selecteq 


productivity. | 
It is also important to avoid confusion between person-selection with а б 
n externa] 


criterion, that is, a criterion person, and person-selection in which a criterion-perso М 
involved. Where we are trying to predict for a person-criterion, the same Principles. 18 not 
prevail for person-selection as exist in test-selection. Specifically, Persons wi Toug 
selected who correlate highly with the person-criterion, but whose intercorrelatig, d be 
relatively low. "They will then not only be related to the person-criterion, but R aa are 
differentially related to the person-criterion, each contributing his unique share will be 
variance of the person-criterion. Where no person-criterion is involved, selecti "o. 8 
be made on the basis of high interpersonal correlations. 9n could 
The sample size (tests) needs to be considerably larger than the number of vari 
(persons), otherwise the shrunken multiple would approach zero as the number К БШ 
approached the number of tests. Perhaps this problem could be handled by usin People 
selected items, instead of tests, from a battery of heterogeneous tests. 8 carefully 
Another problem concerns the nature of the criteria upon which successive 
of job applicants would be selected. This problem of generalisation to samples be Samples 
validation-sample, might be approached by an accumulation of data about pers S the 
is rather broad in scope so that comparable persons, in future samples, could be jb Which 
and easily obtained as replacements for either the group as a whole or for indivi c ectively 
members. vidual group 
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i xima iti g th 
ve ОТ of persons to yaa атташ тарды ап externa] criterion, where 
dev per of P instead of being a test, a rating, or any other measu; 
n" criterion may be viewed generically as 
erson 


This псев, as a supervisor, foreman, or c 
ances, 
mst? 


= n of a number of і 
ondi plicant battery. - The selected зы hould (a) reflect еі 
% r app! :omposite-person-criteria for 1 

Jarge iterion or € 
a -сгї 


attitude, achieve- 
without regard to 


. g a new working unit which will compri 
tablishing tes; Let it be supposed that its mem 
Я subordinar leader, and that incompatibility of th 
ith LA ав of the unit and reduce the effectivi 
the 


à : р Насар 
іп what is essentially a multiple regression problem for the best PE 
ther than tests) 1 taken as the criterion. There is a need for some such ves in ie 
h an ideal eee ae research: aside from any extrinsic or methodological ier un F 
A es of an ape how the techniques could be used as an aid in the solu 
" 
one mig К 
н i i onplace among smal 
icti lting grievances that are comm p Duns 
E. Consi ned iti exclaim in 
E Consider per For example, it is not unusual to hear a saleswoman 
oyees. 2 
s of employ 
group: 
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A NOTE ON 
> ON GUTTMAN’ 
GU'T'TMAN’S LOWER BOUND FOR THE NUMBER OF 


COMMON FACTORS! 


By Henry F. KAISER 


ín: a көй ы 
University of lllinois 
я 
of common factors is extended 


Gutt 
man's classic 
s classic lower bound for the number 
e in the closed interval 


to th 

€ compl 
fr pletely general case у pint ; 
om zéro to im neral case where communalities may li 


Gutt 
man [2 -- E x 
[2] has established a lower bound for the number of common 
atrix of order 7, 


в fac 
factors, Hi 
A - His re ; У 
esult is as follows. Given R, the correlation m 
lations of 


Тер 
қ o=R-] 
ЭС А and С = : , : 
7 Sach Variable Uu 2 =the diagonal matrix of squared multiple corre 
h the remaining n— 1 : then the number of non-negative latent 
trix Ro T, where 


roots 
о 
H?; f .R,--G? is a lowe c 
ver bound to 7, the rank of the ma 
t is for the usual 


Sa di 
а agonal ар is 
a BLZ DES of communalities. Guttman's treatmen 
Sult to the gena і-1,2,...,т. It is the purpose of this note to extend his 
ШАЯНЫ Le case, viz. О < = ШЕТЕЛ) n 
О: е 7 = 
sitive index of a real symmetric matrix be 


the number of positive 


lat 
ent ro 
ots 
n of t ani Hm Зе» 
v nnegative die matrix, and similarly, the non-negative index the number of 
mma, ent roots. The crux of Guttman’s finding lies in the following 


ingular real Gramian 


Lem 
тағы na. 1, ji { 
‘atrix, and A E B be any real symmetric matrix, С a non-s 
their sum, so that 
> and let äter А=В+С:; (1) 
; пе positive index of A, and b the non-negative index of В: then 
| We we az b. b 
Write the identity И 
(3) 


(Ry -H?) =( +6?) +H- С). 
92-93), then, letting k* be 


<h? fi 
Braten дайы n (LL). рр: 
th В, às index of (Ry -- G7), We may associate (Ro +H?) with A, (Ro +С?) 
(1? — G?) with C in Guttman's Lemma, thus 
rz k*, (4) 


Since g 


C-———""— — 2. 


and the Lemma is then 
on-singular. We shall 
1 case, except when 


Juttm 

ap 

bons So des bound for 7 

apoi era А 

Y "Pplicable ral, however, we may only зау gu «lr [3], 

R Show arc (H*— G?) is no longer necessarily n 
at Guttman's conclusion holds for the genera 


9-FG? ig с: 
5 singular. 
(657). This res + 
270) luco was supported by the United States Air Force under Contract No. АЕ41 
ір, ssor Charles Wrigley, principal investigator. 
A 


Henry F. Kaiser 


Е sr n. We rewrite 
Let D —dI be an arbitrary positive scalar matrix of order 7 E 
e = а 
PP (Ro +H?) =(R, -G? — D) -(H2— G? +D), 2% 
and since (H?— G? +D) is necessarily 


; the ab 
positive definite, we may apply 
Lemma, and say 


(6) 
rZ ka* . ‚ latent root 
gative index of (Ry +G?— D). If т, a d р wae д 
d is the corresponding latent root F(R С), the 
n the smallest positive latent root of (Ry 
k=kq в D) respec 
where Ё and kg are the Positive indices of (R, +С?) and (R, + 


# oka 
t k* = 

tively. (Unfortunately, we Cannot in general choose d such tha 
(Ro 4-G?), if singular, would 


х zero. 
have a latent root or roots equal to ze ) 
ka* > Ка, and using (6) and (7), 


where kq* is the non-ne 
of (Ro +G*), then ms— 
By choosing d less tha 


т> А. ua (Ry + 
umber of positive latent гоо tif we 
f common factors. w tha 
ег, has applied his Lemma жаны а ШТ. 
ower bounds to the h’y, then k Nd that о 
Through a development similar «gh dah 
generalize his result so that if 257 < 
Wer bound to r for all H2. 


Thus, for all appropriate H?, the n 
is a lower bound for the number o 
Guttman [2], in his original pap 
have 22; «g^ j =1, 25 1, Weaker | 
lower bound to г for 0 «I? <1, 
preceding Paragraph, we 


may 
+, 7, then А SR, a weaker lo 


б?) 


som 
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The mai : Р 
the B не of the following paper is that, in a highly organized society, 
ies between the general intelligence of the children and the 
2 


Occupati 
ational class i hi 2 
lass into which they are born 1s bound to produce a large and fairly 
the me 
* politica ; 
cal or educational structure of the society. 


constar 
ant amo: г“ ] b 4 К 
unt of * basic mobility ', quite apart from any deliberate changes in 
ce of fathers and sons is only 


CERO E d 4 assified according to their occupational 

ean intelligence of the children belonging to each class will 
eneral mean, and (ii) the intelligence 
a far wider range than 
d by tables compiled 


Since the - 
about Pres correlation between the intelligen 
status, , it is evident that, when cl 
exhibit 
of the indivi 
indiv : 
ndividual children within each cl 


that of the; 
to ie ‘These deductions are 
ing to the mm distribution of intelligence among adults and children belong- 
arious occupational categories. It follows that, if the frequency 
tant (and still more if there 


distributi 
З ution withi 
15 to be n within the several classes is to remain cons 

nal adjustment among later generations), 


à marke : 
à marked regression towards the g 
ass will vary over 
fully confirme 


a E uU ce degree of vocatio Г л 
etween 20 КК н of social mobility must inevitably take place, involving 
y per cent of the population. Approximate estimates аге 

Data obtained from the 


attem 
pted 
afte of both the actual and the ideal amounts- 


ase 


followed up in later life, are analysed to 


r-historie 
Erin Ee of schoolchildren, 
e main psychological causes ten uce a rise or drop in 


Occupati 
Pational status. 


ding to prod 


Veen 3 
the ¢ ES classes [19, 20, 21] I argued that the apparen 

‘tects of means for general intelligence were to be explained partly by the 
Social mobility in transferring abler individuals from lower classes to 
er, and partly by the 


er 
and duller individuals from higher classes to low 


Nner ; 
Ben in which inherited or innate differences are transmitted from one 
cal writers, however, have questioned 


eratio: 

n RUND 

bot to another. Several sociolog! E А 
which I assume two 


Ain I. Tur Crass DISTRIBUTION OF INTELLIGENCE 
im, ; 
hy In the course of a recent discussion on the mental differences be- 
t differences between 
thes x 
Processes у gegen or at any rate the way т 
detai ad actually operated. In this paper, therefore, I propose to offer 
‘ctailed evidence to support the interpretations I put forward, and at the 
ious objections raised against the 


© tim, 
€ to answer, so far as I can, the var! ; 
([19], PP- 22f, section on 


а 
‹ Umen Р 
қ Social ү. Which I advanced on these various points 
T Mobility ». 
from two overlapping inquiries, 


Ore 


о е E 

2 Father os which I shall analyse are drawn ing 
Chogj, +” series of inquiries: (i) cross-sectional surveys of pupils in London 
oses of educational or vocational guidance 


S, initi : 
Itiated primarily for the purP 
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upils; 
and selection; (ii) longitudinal studies of backward, gifted, and normal pup 


A E ы nents an 
followed up into adult life chiefly to check the accuracy of the nw The 
recommendations made while the children were still at school [4, 2 : 

surveys and the subseq 


eri 

x bya Р : д уегар 

Iuent inquiries were carried out at intervals 0 is due to 
ais 

of nearly fifty years, namely, м 


"d Е s an 
the willing cooperation of 
Social workers in the Servic 


Points of Agreement. It may help to clarify the issues involved if 
by summarizin 


j 1 2E rself w 
| points on which both my critics and my sel 
fancy, be in general agreement, 


1 begin 
оша, 


е hich 
4 om W 
d covered by our inquiries the population, " to apply» 
our samples are drawn, and 10 which we intend our conclusions increase 
greatly increased їп numbers, though at a diminishing rate. Both rocesse® 
In the rate of increase were a continuation of P 


he 

. . | 1801 i 

П going on during the precedin half-century. ‘Thus 1? it a 

Km population of England апа Wales sen. ок 20 million; in ! 11, 28 
ost twice as large. 36 million: and їп 1960 it was 45 million |10, 11» 


1 
; hildre? 
the populati alf-century the proportional number of € 1n 


à ~ енбей. 
clined апа that of the elderly steadily indie unde 
opulation were boys and girls of school age б. 


were 0 
‘omen over 60; in 1960 only 22 per ceni 
er 60. 


9; Among the lower worki 


birthrate and th 
skilled, skilled, oc. ТА 


Woman aver 
Professiona] 


s) poth the 
ng classes (unskilled manual labourer semi" 


B er 
skilled labourers and only 10 e and 


iod iP 


n 
bee? 
: 5 2 
п the дү ich information is available there ha ts of и 
h surve "age level of Seneral intelligence. The pen сої 
Sachs УЧ Micated ап actua] improvement in the aver шой 
Suggested іп his Preface ш! but 1 myself believe, as Sir Godfrey n wha 
misleading result, d О the report that this artificial an 
В › Сие part : , was an 

of testing [8]. Partly to Increased familiarity with the tests an. 


On the 
Whole : 
Suggest an actual but со > à Survey of the relevant evidence wow’ 


A m 2 d я ач 
approximating to a бр eee slight decline during the period in 


9. Points per generation [5]. 
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h 5. The amount of individual variation about the average level of intelligence 
aS apparently remained fairly constant; certainly it has not declined [6, 16]. 
еп we compare the printed tables giving the standard deviations for complete 
*8e-groups, we usually find that in the earlier surveys it is about 12 or 13 I.Q. 
Ro ms and in the later as much as 16 or even more. But tbe apparent increase 
in all probability to be explained by the fact that the later test-scales are 
кашу improved, and аз а result decidedly more discriminative. Where the 
“ame tests have been used the figures show no appreciable change. — қ 
th 6. ‘There are appreciable differences in the average level of intelligence in 
16 different socio-economic classes, and in spite of the remarkable improve- 
EN in material and cultural conditions, the differences have altered hardly 
during the period in question [1, 3, 16]. | A 
On all these points further research and more exact information 18 un- 
oubtedly required. But I believe that, as a rough provisional statement, what 
have Said would be accepted by most social psychologists. 1 
st Points of Disagreement. "Тһе issues on which disagreement has D 
Fongly expressed are those relating to the genetic hypothesis. Dr. Flou E 
E Halsey, for example, deny that the apparent differences a par 
ee for general intelligence are in any degree due to innate 5 T fone 
buti ӨЧ instead for “ a hypothesis of near-randomness 1n s i 
ОП of innate intelligence ". This implies that the means for all the ^ 
pola be approximately the same. Many of their colleagues have also "EE : 
ЖА» “ the apparent differences in intelligence between individua i pu. 
Lb 8 or children, result not from genetic causes but solely nA d p 
indiy ental conditions ". Dr. Halsey, however, 15 pus Mee ro 
ех iduals may vary in innate ability; but the model he has pu фе: 
‘Plain how such differences аге in his view transmitted and redistri Ж 
р евез widely from mine [21]. In particular he criticizes both the UY : 
"ai mobility which I had assumed and the length of time e n 
amed it had operated; his view, like that of many other socia d 
parently supposes that social mobility is a comparatively late phenomenon, 
* result more especially of recent social and educational reforms. 


ass 
ap 
П, 


II. ALTERNATIVE METHODS OF ANALYSIS # the foregoing 
erii 7 elational Analysis and Variance p a eM d уп 1 
Isms ari ly from the tac 
а ise, I f. ry largely A 
a ted in the Мб». Y ed differed considerably from iu сан 
3 Ychological dandis on heredity in the past. Most psycho 225% 
jtd the probl f tics in terms of the correlational procedures popu- 
Бойз ӨК BENCH ns of my coworkers and myself were 


4 үлі Pearson; Vie dude qu the techniques applied by Ronald 


Stud; Most of them igr enetic influences altogether: see the interesting papers in Population 
es nore gene á 
^ IX, pp. 72-81, 82-95, XI, pp. 123-136, 262-8. 
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‘ority of 
Fisher. Unfortunately such methods still seem unfamiliar to the majority 
psychologists and sociologists working in this country. . ‘tical in- 
The analysis of variance has numerous merits with which hé E. 
vestigators are already well acquainted; but in the field of genetics 1t ri E 
special advantage over the older correlational techniques. In nearly 


‘the 
- NE 4 x 5 iv as 
earlier statistical studies heredity itself was commonly conceived asure of 
T 3 5 ; ег : 
tendency of like to beget like ’; hence the correlation coefficient, as a т! enetic 


likeness, seemed the obvious tool. On the Mendelian theory, however, Б f the 
influences are responsible, not 


fs Olpe 
х only for resemblances between membe Genetic 
same family, but also for diff 
variability withi 


. 4 п. 
Ity so often work in the same directio 
In the Present paper I Shal avoid unfamiliar ; 
s 
r 
ССацѕе I believe that researches unde 


methods 
акеп 10 
these 
ation 
Я : f explan ime 
the t ques, I will first attempt a brie eit 
. © type of Procedure that would Seem most аррар and at the same _ his 
ағы es. 
© More familiar correlational pe pape 
Ucidate several of the points in my Te А 
і еса 
Factoria j 54 or misunderstood. e lines, 
rial Analysis of Variance, Let us start, rather on т in whie 
), With the simplest type of situation—tha e the 
tiance are involved. a differe” 
n identical twins, бм ОЁ occuP t 
as iona 
ncy, which we “essed for some form of education f bo 


3 ult 0 the 
genetic $ 16У Plusibly suppose to be the res 2 
ith WE 1 реше factors ( ) "t оо the assessment 5 may 
» i s i | 
к relation с efficient, and s? an estimated variance: (0 
Xi = 
аайы e cunning 2 TE Site; (i ка, 2 . п) 
п 
zy P 2, 
and (егер t= 28% E 2Y 94044 ey | 
efore уз, 876+ Ur pesos +52, i 
n" Of $2, > | 
if it can be assumed t T RM, | 


hat t ; way 4 
unrelated to the intellectual pe er homos have been chosen in 2 


°F each child's own family. 


See 


чете 


Intelligence and Social Mobility 7 


If Wi H H . 
ена Багар а correlational procedure, the appropriate coefficient will be 
Еп a-class correlation. Accordingly, following Fisher (with a slight change 

otation) let us put 

G e 
SAU iii 
where G Б G+E’ i 
Nw. a eg E denote the genetic and environmental variances respectively. 
к ѕ Fisher shows, we can obtain ап unbiased estimate of ri; from the two 
quations 


rii 


n(1—r)s2, =: 37)? =з Gal, 22.220) (е 
каты алат. 
the he ad before) denotes the assessment of the ith individual, xj the mean of 
S3 the dba which that individual belongs, 5% the estimated total шы 
the Timbe ae within families ', and 5% the variance between families ү 
Чоп ves 0 families, and 2n therefore the number of twins, and r the correla- 

Tio Da the twins’ intelligence’. "T 
Need two rhc the relative size of the contribution 
rther equations. Fisher shows in the course o 
mn : 
X(x— 5j)? =n(m-—1)E, (vi) 
Where pp ; and XG-3)/(n- 1) 2G 4 Em, ме. (vii) 
i т is the number in cach family (with twins m=2). Substituting from 


s of G and Ё, however, we 
f his discussion that 


(iv) an қ 
4 (Y), and then solving for С =s%, and E =s? we obtain 
G — 5% – 50), (oum 
E =5%. (ix) 
Whole hese then are the equations we require; and I have ventured to call the 
Equati Procedure the “factorial analysis of variance ^? Оп substituting 5 
Wation (iii 1 al ys ш 2 
Чоп n (iii) from equations (viii) and (ix) we have for the coefficient of correla 
525 — 50 (x) 
ri =-= 
Which 574 5? ) 
Es Sums up the relation between the results of the two alternative procedures 
p he simplest conceivable case. 


€ foregoing problem—t 

mes. ; going problem i 

ес ot the variance within the family бие to gene RR 
environment so far as it operates in the same direc 

Чепсев could be safely ignored. If we wish to estimate the former, we can 

1934, chapter VII, * Intra-Class 


ір; 
Сор Fisher, Sint Workers (5th «di ; 
for tation and с Methods for pues eb use dien А 8512, and the equations 
alysis of Variance . nilies ’ will be those given in Table 


е 
2 not "Tabl ОЁ squares ‘ within families ” and ‘ between fan 
т Thi € 38: cf. also [4], pp. 675f. and [14], PP- 106f. | ғ 
һе Stud 15 type of analysis has wide applications in paychomet еі апа тау 
of interactions: see, for example, t 1, УШ, p. 116. 


also be extended to 


his Journat, 
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i nt, 6.5: 
take ordinary siblings brought up from birth in the i Oie 
orphanages and other residential institutions (cf. [3], pp. 30s 2 and heredity, 
to determine the effects of any correlation between environmen the additions 
we can either reintroduce the correlational term rge or calculate 
variance directly by the method described in the earlier paper [14]. 


tions the 
a multi- 
ebraic 
ssive 
it 


F з antal an 
ake into account temperament eral factor 


2 e basis 

t purposes, treat each as supplying бе class 
for a further two-fold classification. In studying the influence 0 | according 
fy both the genetic factors and the environmenta М that out 
to the variations їп family (f) and in Social class (c): this would mean 
simple dichotomous 


: У y » rewritten 
equation (equation (i) above) must now be rewrl 


x Set p+ + еу, 


(xi) 
and, if we wish to include moti 


be 
nust 
ve, we П the 


4 ill exclude (8-9. 

l include апа which we will ae possible 
г ' onstant) and by avoiding so far ? he 
Interactions or int i 


im in 
l Surable quantities (e.g. bY 
" In terms of 


н s : e 
; à les. Тһе method thus avoids th 
Nvestigators of mobil; 


і ee 


jot 

айо 
occup?" n 

» for example), to reduce the no 


"n al an 
ofold division, namely, manu? 


i è vera 
if we were content, with se 


either Case { " 
manua], еа 


1 

ана rural pope бө охари, іп his Study of вос a 
Denmark Feapectively agre in this he is followed by L. Livi and K. 2 желеу) Tation? 
cry REN RP ating mie арн ai 

7 уы much of the e ЫШ ; rion 
it would be very difficult to he calcu” 
onian techniques are preferred, ns. 
than the calculation of correlatio 


sey urb 
; to classify Mind 
al mobility in Britain, attempts in 1“ k 4 


PPropriate 


\ 
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In princi 

У я А therefore, the questions with which we are concerned are 
Several dim E үн іп multivariate analysis. Multivariate analysis can take 
Blast. en сесі ны according to the specific nature of the question we wish to 
analysis, But, к. either factor analysis, regression analysis, or discriminant 
Vestigator ms again, in any future research it is desirable that the in- 
techniques th; keep explicitly in mind from the outset the kind of statistical 

at are suitable for his problem and his data, and having made his 


Choi à 
га рез» inquiry accordingly. 
Shall, to С ollowing discussion, which is inten 
gence and E with, confine myself primarily to assessm 
ments for рси ғы motivational factors to a later section. 1 shall compare assess- 
ilts and children drawn always from the same families; but I shall 


adopt 4 ü 
oe of Ree elaborate occupational classification. The data are too 
irr eum, in {Шева or a detailed examination by a full analysis of variance. 
E most intelli fn per it is my purpose to keep, so far as possible, to the simplest 
Nethods favo gible methods of comparison, relying largely on the percentage 
ured by sociologists themselves. But the differences revealed, I 

g support to the conclusions 


ancy В 
У, will be : 
rawn, sufficiently striking to lend stron 


ded merely as a pilot inquiry, I 
ents for general intelli- 


AND CHILDREN 


f intelligence among the 
ine, not only 


Ill. F к 

н REQUENCY DISTRIBUTIONS FOR ADULTS 
S 0, Р ей 

ff Data. In studying the distribution o 


dift, 
rent 
as : occu i ә а. в 
as 15 boe d classes it is in my view desirable to exam 
y done) the class-means, but the entire frequency distributions. 
es both for adults and for children. 


cordi 2 
Pu ебін Tables I and II I give frequenci 
"ia Tom ti ren the bulk of the data was О 

очу, The to time in a London borough 
ns been de methods by which the assessme 
fae boys ear im in earlier papers and in L. 
of 1165 who ES 42 to the highest occupational classe 

es data wa uld not ordinarily send their children to © 
tional Des. collected in the course of work on vocatio 
ained fror itute of Industrial Psychology- The data for t \ 
та ае pur m the parents of the children themselves. Usually our more 1m- 

n of ; pose was to secure practical estimates of both the average level and tbe 

intelligence required in the commoner types of occupation. In 


n 
ine; S AS Owever, when working with backward children we often wanted to 
M r the backwardness was а And at all levels an 


inp tal aim family characteristic. 
was to secure material Jem of mental 


th Titane for studying the prob 
"rough 3 For obvious reasons the assessments of adult intelligence were less 
5 and less reliable. 


Th 
th, ео К 
S Same ccupational Classification. 
aun as that z i r 
ders and used in previous T 
Caradog Jones in their 


btained from the surveys carried 
selected as typical of the whole 


nts for intelligence were made 
С.С. Reports [3, 5, 16]. For 
s, drawn for example from 


Council schools, much 
nal guidance at the 
he adults was 


assification is much 
described by Carr- 
England and 


The occupational cl 
Tt has been 


eports. 
Social Structure in 


book on 
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$ . | in the mo 
ike the classification usec but rather 
Table XXXI, р. 56). Unlike t қ euet. р 
ом siti of social mobility it is based, not on prestige 9 вв engage 
n of ability required for the work. Class I inc ‘versity teachers, 
nd v: din ional and administrative work (uni 


the 
+h. and 

i hurch, 

aw, medicine, education, or the c s of those 


rs, men 


е working 
erks in the higher grades); class III of thos 


‘ncludes 
ІУ inc | 
i ical work; class сар! 
ical, commercial, or technica 


u 
1 t the n 
manual work, Tt will be noted M lower. 
the higher BIOUDS Or classes are far smaller than those иг ur work W 
chosen because at the outset of o 


; transfer! 
numbers of children (a) who were 
(about 12 per 


transferred to w 


ed t0 
in mind the Proportionate 


Central Schools 
scholarships and 


In construct 


and 
columns were 


; ow 
us Г 
' 2 " vario 
5 the frequencies inserted in the 


the 
: н sent 
Proportional frequencies and in no way өре d wa 
: from Class I the number actually exami 
twenty than three. 


eighted t 


4, 
E 
ts = 
un 


IV. AMOUNT О 


of 
F Мовплтү 

ution of да Its, 

Table I it will be goer f Adult; 


last colum ge 
А Һе а ye 
From the figures set out 1n E the 2 55 о! 
are appreciable differences be 


е hest б 25 
classes, The average for e point 204 thé 
е highest Professional or administrative ira Ье” pef 
Ө. points above the Вепега[ level. The differenc қ 
ast three classes 


e 
ате much smaller, largely becaus 


practically 40 І 
means for the | 


the ? 
are far greater. 
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В vithin 

But still more striking is the wide range of individual rad 4 

each class. With a normal distribution the range for an a Pe pro 

1000 cases would be (as in fact appears from the table) nearly 100 бий S be 

1.е., from about 50 to 150; for an unselected group of 100 gr ihe mem- 

about 75 to 80 I.O. points. We should naturally expect, however, t a ange an 
bers of the occupational classes will form selected groups, and that their rant 


А fact 
Мр: 2 5 ж Жук Ск oint of 
standard deviation will therefore be appreciably diminished. In p ather 1685 
the standard deviatio i 


than two-thirds the s 
range for 100 cases w arly 50 I.Q. points (as a glanc 
ПІ to VI will confirm), 

workers—some of the bri 
than the dullest members j 
between intellig 


e at classe? 
killed 

ч - inte 
ghtest members actually display pes corre 
n class IT, the ‘ lower professional’. ‘Th ans perfect 
ence and occupational class therefore is by no mea 


ас are in 
| c :eteibutions are 
If we attempt to estimate it on the assumption that both distributi orrelation 
fact normal, it Works out at just over 0-74. However, since the С n have 
must be far from linear, its precise 


Е alculated са 
қ Я numerical value as thus calculat 
little meaning, 


t 
А s doubt, 
ке x Stances of vocational misfit. pA 1 still 
sometimes are, В Specific abilities or disabilities, and * 
often qualities or i iti 
Ог the apparent di 


imu 
xim 
А . e ma 5 
In order to determine what is the 7 Ін 


е 
5 mit 1 

deal conditions could possibly реп Then E 
aptation depends solely on inteligent jal class® 
‚ Scale the borderlines between the several rim no ОУ s, 
к and 90 res ectively, and there shou al aa 
apping betw Н ely, Ж ; e actu? 
Pping сеп the succ, € categories. If we now reclassify th 


d и ion set * 
in Table Т T BEN borderlines, we obtain the pisei in х 
TEM : ho are placed in Occupations correspU лае 
semi-bold, Before calculating the Ре ihid 
mainly non- ce classes together to form a single grouP of sk 
Ча combine the next two to form а grove clas 
Y but not entirely manual), and leave the ҰЗ” per? һе 
rearrangement (‘Table V) we find that oniy a were к 
4 ав Correctly placed if opc Ri n scher 
sies in a class too high, and, with а ре a class * 
ОП, Ought to be moved down: 22 per cent are in 
ould have to p н "sun pildre? 
- The Distribution for Children Wh, to the data for Е туо? 
(Table II), we observe that the differen € hn Sis he class-means are "d 
smaller, The average intelligence of the P iei ia pes higher grou 
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Тав 
ШЕШ. D 
: ISTRIBUTION OF INTE! 
ION OF INTELLIGENCE ACCORDING TO OCCUPATIONAL CLASS: ADULTS 


VI Rescaled 
ү ІҮ 
р: 3 91— 103— й т К 1 Total 
5- IJ 
I 1 103 115 127 141 MS 
I 
th 1 15 i % 
І S 1 ; 
D 16 13 38 56 12 2 
VI 53 36 114 38 $ 258 
T 191 178 84 10 325 
otal 26 46 21 3 E 5 
ш 325 258 122 32 2 1000 
Гавр 
Е ТУ. Distrinu 
JISTRĪBUTION OF INTELLIGENCE ACCORDING TO OCCUPATIONAL Crass: 
CHILDREN 
VI Rescaled 
50 — ae lv ul п 1 Total 
91 91— 103— 115— 127— 1414 
А 103 115 127 141 
ИП 1 1 1 1 3 
Iv 11 : ій, 9 6 31 
ү 46 28 51 20 12 122 
VI 91 $9 75 62 8 1 258 
т, 112 122 84 23 5 325 
P3) 2 105 36 7 1 261 
61 325 258 122 33 1 1000 
ањ, 
E V, E 
ADULTS: PERCENTAGE IN EACH GROUP WHOSE NTELLIGENCE IS BELOW, ABOVE, 


OR EQUIVALENT TO THAT OF THEIR OccuPATIONAL CLASS 


Below Equivalent Above Number 


Class 1-111 46:2 45:5 83 156 
Class IV-V 26-6 50-1 23:3 583 
Class VI 732 26:8 261 

21:9 1000 


Total population 22:7 55-4 


WHOSE INTELLIGENCE 15 BELOW, 


т 
ABLE VI 
OccuPATIONAL CLASS 


жартыны PERCENTAGE IN EACH GROUP 
BOvE, on EQUIVALENT TO THAT OF THEIR 


Above Number 


< Below Equivalent 

Class I-11] 75-5 16:8 71 156 
Class Гу-у 34-8 343 30:9 583 
Class VI 5% 12-9 571 261 
T'otal population 32:1 33:5 344 1000 
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ion; similarly 
fallen almost half-way towards the mean of the whole вара Е. 
that of the children іп the lower groups has risen by a similar р тс is very 
is, in short, an overall regression averaging 0-52 (cf. [1], [3] ). чо) Porrelation 
close to the value we should expect on the assumption that pee wit 
between fathers and sons was due chiefly to multifactorial іпһегі fficient is 
assortative mating and incomplete dominance. If anything, the 14 Hence 
slightly higher than we might expect on these grounds alone (сі. 14). i 
environmental influences may perhaps have con 
зо, the contribution must be extremely small. 


‹ 
The phenomenon just noted has sometimes been ae х 
regression’; and severa] sociological and psychological writers 14 


: ho. ) 
that this tendency is responsible for ‘ the steady progress which ’ (50 ert 
* most populations are con : 


"ние 
ly сізде 
ne: 
: ) ы „random 
ntelligence is approaching * near-T аға (0 ave 
ividuals. This interpretation n whi 
he theory of ‘ blended inheritance 


д $ 5 iters 
Ciologists still adhere’, А few s reved 


5 xi і 
tributed to increase 


biological 
Jaime 


у "egre 
mean ’, wh “ balanoes "o. 
à ifa 
For this there is no need. With we 
servation of variance is what we should expe within 
at the distribution of children's intelligence | (Table f 
classes and Compare it with that of their fathers amount К: 
i e at once that, so far from Progressing towards equality, = as ke 
individual difference has actually increased, The standard Дима e who. 
pubs (154) » Not far short of the standard deviation ДИ indi idus 
п (15:0). Or, to put it in range for Its 
selected according to T eec died 


a 
occupati 1 5 50 LQ. for 
nearly 75 LO. for their сав has increased from 2 


towards the mean ” [22]. 
inheritance this ‘ con 


nly 20 persons out of 261 have an fou! 165$ 
; among the children as many as 76, nearly v. 


€ due wholly to environmental p 
n that the high level reached by a 


d; Ке 
бе a едис’ d 
«рН, d Som. the theory of blended inheritance is mathematically i oof ine Г 
| У disproved, in ап earlier issue of tH d 6 The empirica d t jo 
corollary is perhaps Опе of the sim 1 his Journal (X, p. 56) ainst the varia 
blending. Clarke's ‹ Тє D est and m 


R inci ents а 
egression * ost convincing argum! 


r Я taneo 
!S apparently a substitute for Darwin's * spon 


it; but, if 
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—all children of unskilled workers—results from the superior advantages which 
their home environments confer. But equally, those who adopt the traditional 
theory of blended inheritance, would find it quite impossible to explain the 
higher intelligence of these children in terms of their heredity. On the 
Mendelian hypothesis, however, such apparent anomalies are exactly what we 
should anticipate if the amount of a child’s intelligence is determined mainly, 
or at any rate largely, by his genetic constitution, and if that in turn is the result 
of a chance recombination of parental genes ([14], р. 97). : 
Similar arguments hold good for the marked discrepancies discernible in 
the upper part of the distribution. In the first three occupational classes, for 
*xample, we see that among the adults only 9 out of 156 had an intelligence below 
the general mean, among the children as many as 39. Here again the increased 
Numbers would be almost inexplicable on the environmental theory, but a 
natural consequence of the Mendelian theory of polygenic inheritance. 
Consequences of the Intergenerational Changes. We have seen that two 
changes result from the comparatively moderate correlation that obtains between 
the intelligence of parents and their children: (i) the mean intelligence of the 
child еп belonging to each occupational class deviates far less than the mean of 
* parents from the average for the population as a whole, and (ii) the me 
Bruce of the individual children within any one class varies over а far wider 
ee than that of their parents. Moreover, unless their effects are Ш ѕоте x 
ы Unteracted, both these changes will be cumulative. After about five EL 
‘Ons the differences between the class-means would virtually vanish, and the 
Proportional range within each class would spread out almost as widely as the 


Proportional : ное! 
range of the population as а whole. _ : К 
Now all the evidence shows (p. 5 above) that in point of Rh сш, ае 


Period wi ; tiona 
: With whic have been concerned the occupa ) 
Intell, H ws à eneration to the next, and it 


x : А : they are 
Рреагв likely to do so in the immediate future. If therefore, been М v 


Tesh 
Other, 
tent 
Ing th 


Or th. | 
distribution of the children with 


hat the lines ОЁ division shall 
he different occupational 


depended so 
II and III t 


1 H 
This į у ; Allowing for assort a 
ТАА ee rdi intelligence after п generatio: 


nanci 
®Pproy; © the correlation between occupa 
“ашу 0:74 x у x (2/3) 3: (See [14], р. 116, е9. 29) 


S if occupational efficiency 


us 

group together classes 1, 
ative mating and partial 
ns would sink to 
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classes LV and V together to form a group of skilled workers, leaving pes " 

it stands to form а group of unskilled workers. ‘Then, assuming inte ige 
be the sole criterion, it appears (as a little mental calculation will quie у 
that in the highest group 75 per cent of the children have an intelligence 
the minimum that would be needed if they were to become efficient "m 
of the occupational group into which they were born; ОП the other hand, 
lowest group 57 per cent have an intelligence well above the mea’ a 
required for an unskilled w 
third of the children 


mbers 


ount 


a 
2 4 е over 
orker (see Table Vl). 1n the entire ЗӘР р 


have an intelligence which would apparently Qe 


ird 
; ч ment thir 
higher occupational class than that of their fathers, and rather Jess than 
have an intelligence which would be more appropriate for a lower се ward 
These figures give a rough indication of the amount of moveme! erg? 


or downward from one class to another which the child 


: ren would have $ d with 
when grown up in order that the type of work they secured cor respo” sole 
their degree of intelligence—always assuming that intelligence was етеді 
criterion. In point of fact we know that nothing like this amount of move mu 
actually takes place; and the figures, of MUN merely indicate the ? 
кш of ез ГУ that is theoretically сель phe 1а 
Жж А a Let us now return to the question of fact large and 

ost direct procedure would be to plan a longitudinal study o! $ ^ 


+ ' " 
DI sample, following up the children from school to middle "^. 
plete inquiry of this kind has so far never been attemptce- 


and in thi ain ной 
Т Эше үн follow-up studies have been undertaken for certa rov 
е gifted or the backward; but for our present pro 


We are oblig 


vergent ages: ables 
"These are өте 


А c 
| ange 10 Jed 500 
Che differential birthrate may have Өй he pace 9 
put, ШЕ 41000 


pose CPP Sd? 

: | fthos™ ji? 
in manufacturin : of vario? 
g and in professional and administrative work gf ЧЕР 
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has increased: 
(mining, qu ow adem engaged ut agriculture, in the extractive industries 
diminishe aaa = domestic work, and in the distributive trades has 
Occupation has P wk е, , “с amount of prestige attaching to different types of 
to our Ditéent subi - Nevertheless, these further changes are hardly relevant 
study the e. ro = as we have formulated it, although in a more intensive 
oubtedly е den all the varying conditions I have mentioned should un- 

Ssumin n саги аа пей, 

our Primary С кзг that the data in our two samples are reasonably comparable, 
Necessary to bri 1s to determine what kind of compensating change would be 
conformity vite the frequency distributions for the children (Table II) into 
ook first at xr ona frequency distribution for the adults (Table 1). Let us 
b Ainge a Owest occupational class of all—the unskilled workers (class 
an intelligence 55 children, it will be remembered, as many as 57 per cent have 
Cent of the bes ove what is required for work of this type as against 27 per 
Ten will presu ts (Tables V and VI). Р Hence (57 — 27) =30 per cent of the chil- 
Imilar]y (75 jane move up to a higher occupational class as they grow up. 
and I1] iil ) 229 per cent of the upper group—that comprising classes I, 
the chan h move down. In the intermediate group—classes IV and V 
ОЁ the Jast [5 oth upward and downward will be smaller. Thus, as a comparison 
-33) P pe of the two tables suggests, the over-all mobility will be at least 
of mobilit per cent. This figure I regard as indicating the minimum amount 
газе Cds amount that is required to maintain what (if I may borrow a 
е astronomers) might be called a ‘ steady state". It constitutes 


What may b 
€ termed ‘ basic mobility’. 


e here attempted will, I hope, dispose of one of the 
s brought forward by Miss 


1 
The fe А 
м. 9regoing data and the analysis I havi 
verage intelligence 


Ton, 

Con eest objecti 
nway md азады.) urged by Dr. Halsey [21] against the argument: 
yself in our endeavour to account for the wide differences in a 


Own p 
as: ӘУ the di д fe ыы 
RS Зиед ог А socio-economic classes. Dr. Halsey's criticism was that the round figures 
cial mobility in setting up our genetic model were fartoo high. But our object 
We merely wanted to show that, with 


neh Was о 
fro, тарага t very different from our present purpose. 1 i 
the Primitive tal amount of interchange between the several classes, a society which started 
dif me would nditions in which the average intelligence in the different classes was practically 

› in the course of subsequent generations, be differentiated in such a way that the 


*nces b 
Pres Detween the mean levels of intelligence corresponded pretty closely with those at the 
hypothetical model an amount of 


тор. Сау. 5 5 
che nity well ut this purpose we deliberately assumed in our ћур‹ imo 
er ‘isms o elow that which we believed had actually occurred in order to forestall incidental 
Че " this point. In view of the figures given by sociologists themselves Dr. Halsey's 

the foregoing analysis will show that 


her rather surprising. But we now hope that 
Wit as b, igure was well below the most probable minimum. А : 
h the ү; 266п objected that any figure for social mobility, like that given above, is bound to vary 
However, as long as the basis of the 


Чарс: € lin, ao $ 
Stiniog 268 of division adopted in classifying occupations. а J 
lines of division will not scriously affect the estimated 


atio, As 5 
of е unless a unaltered, changes in the 7 
to Чепер the lines of division become so few and the resulting classes so large that the amount 
i tisobscured. Indeed, if we imagine the various occupations to be graded according 
ERA f the employees is approximately normal, then in 

the intelligence of the employees and grade 

ligence of the employees' children and 

d to keep the population constant 


M see 
tul; 


tha; € Occupati 

a эн : 

Coul 9f the сь and (ii) the correlation 

d be eters Оуеез themselves, the amount 0 ) 
S.p, mined from the properties of the bivariate 
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a- 

; the occup 

jas, г time when MS. 

there was, at the ) entia 

as we have already seen, | д 5 

і ЕСИ were recorded, с азо decus and ЧЁ тур 

med bilities of the in a or 2 

justment between the capa i Bort кеде 

degree of adjus M er, during the last forty degree 
ment they followed, Л oreover, dui ini aL Arno E 

E m id in the field of vocational guidance jus : їй жеме sing. Hen 

Oe has appreciably increased, and apparently is s 


š iust 
;hich JU 
5 an that W 0 
he actual amount of mobility is probably much greater ki dioe thorough € 
селе to maintain the status quo ante. If we may trust 


to be n 
ility would appear 
the recent inquiries [13], the overall amount of mobility would ap 


tate; 
EA a steady В h 
the neighbourhood of 29 per cent—well above our minimum for a S! . Мос 
but still far below what the ideals of vocati 


7. 
: 19)—"! 
our analysis of after-histories (P- 
31 per cent, 
As the reader wil 
limited aspect in а y, 
© social mobility ’, 


ry 
аһ a Ve 
А 1 with се 
l realize, the foregoing deductions bei phos 
ery limited interpretation of the rather a a rise in M. 
Ordinarily the discussion of mobility ae e of ÉTÉ ; 
Status as implying Something more than а iere rise to red Dy one's ee 
which i -Q. than the occupation followe al for the ambi 
€ value attached to different types of occupation asa Eoi to individua!» ines 
™ group to group, from individua which deter? 
from one period to another. Noris intelligence the only factor 


J 
. na 
:ne the vocati? 
24: ч 2 ievin 

mbitious youngster will succeed in achieving 


ims, 
therefore in conclu 
€ expected to ing 


і factors 
career at which he 4 hree other ^5. p 
Sion to glance at two or th 


wh 
Propose TEN status eit 
which might b uence the kind of occupatio 


Persons of var 


-Jer what 15 wn. 
RN: : ider W rav 
ying intelligence are likely to attain, and cons es already dri 
relative importance and how far they could affect the inferenc 
^ i jon? 
V. Causa Factors 
Data 


di 
the con” е 
;,, Although Opinions have been freely expressed about h 
Which facilit. i 


om memory, 
However, du 


У to examine, 


tus айа 
‘As II i ; nd social st Y 

2 Аз ave pointed out elsewhere, in their definitions of social class a 

writers have relied 9n a wide Variety of Criteria 


p$ 
ns ш" 
> problem? у; 
((12], pp. 374. and refs.). The P'aalysis- 
discussions of this type give ri MESE DM of factor a ШС 2 
MEC Уре BlVe rise are Most readily handled by means a genera wou y 
out that all the criteria are posit; ely, and indeed closely, correlated: so ш social cla Й 
underlie them all, Hence the idea] Way of allocating Persons to an appropria с of such а ine 
to use a system of Weights based ona multiple regression equation. The us сог 
ОЁ course implies tha 


individuals 
t the necessary data have been collected for all the indivi 
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As Part of the ; " 
а ding Londen C bie S ae of gifted and of backward children 
P into later life a | y Council schools my colleagues and I have followed 
types, but also of eee number of cases, not only of these somewhat exceptional 
е now possess fai ee or average children who were treated as control groups. 
already ahei sion y detailed data for just over 200 ordinary children who have 
Moved out of ct age when it is possible to say either that they have already 
DOW practical] ir чира class, in опе direction or the other, ог else that it is 
or pupils эана. that they will never do so. We have similar numbers 
8 ips as well as f ormerly attended central schools or won junior county scholar- 
Weights for the * pupils who were educationally subnormal. By using fractional 
Composite es gures obtained from these various subgroups we can compile a 
Population. It P males which shall be reasonably representative of the total 
L—those who ncludes many of the older children in the group discussedin section 
life; but itin а we have been able to trace and follow up in their after-school 
ata about rt udes others omitted from that group owing to lack of adequate 
following E. parents' abilities. For each of the sub-groups we have the 
Children n evant information, obtained (except for vi) mainly when the 
children 5 А School: (i) the occupational class of the fathers at the time the 
and particula © р n; (ii) assessments and descriptions of the home background, 
ent; (iii o У of the attitude of the family towards the child's social advance- 
Educational child's own attitude, and particularly his industry, ambition, and 
uly lee vocational aims; (iv) his level of intelligence, based on tests 
Tecor (шо with the teachers and corrected where necessary; (v) his educational 
re especially his admission to a grammar school or its equivalent); 


(vi) hi 
is о : 
ccupation when last visited. 


In yi 
€t us a в W of the complexity of the problem 
may divide tt an analysis in terms of crude percentages. For this purpose we 
mined į е whole composite group into three portions—(4) those who have 
(c) ss died original occupational class, (b) those who have moved up, and 
Who have moved down. Similarly, it will simplify matters to reduce 
п--(а) an intelligence 


Ssess : ; E 
ments for intelligence to a threefold classificatio 
iginal occupational class (the class of 

nce below it. 'The 


qua to 
is et required in the individual's ori 
), (b) an intelligence above it, and (c) an intellige 
viz. (а) above the 


oth, 
ега 

58 AN S 
Н €ssments can be reduced to а twofold classification, 


la 
п and (b) below the median’. 


and the limitations of the data 
е a 


R 
Results. The main results are shown in Table VII. The following con- 


Clug; 
j er be drawn. 
RS аран, f the children with an intelligence below the minimum required for the 
thir Жы. class into which they Were born none rose above it, and about a 
rather more) dropped to а lower class. On the other hand, of those 


ations, 1 am deeply indebted to 


and most of the calcul: 
d Mr. R. M. Weldon. 


1 
тур Por m 
former cel of the data in this section, 
eagues, Miss J. L. Hastings. Miss E. Davenport, an 


20 Cyril Burt 


ar 
:- arieinal occup 

i ir heir origin 

ho had an intelligence above the maximum required for t 

finu class nearly 60 per cent failed to rise. 


ivation 
тойу 
ding in adequate n һап 
2. Very few of those who were assessed as lacking қатая 555 likely tb 
rose above their original class, Indeed, poor motivation 


: n 
уайо 
d той 
лапа, goo 
poor intelligence to contribute to a fall. On the other 1 , 
was less certain to secure a rise. 


rlier 
ing the ear е 
7 rly during : зело 
3. А good home background, though helpful aaro В high intelligo Я 
educational stages, was less effective in Securing a rise than as 56 
or strong motivation, 


1 e 
Nor was a bad home background 52 who suffer? 
be commonly assumed, Nearly a quarter (24 per Lei ie n Өй 
from unfavourable home circumstances in childhood never 

rising out of their origina 


l class, TY 
Мон 
СОРАТ1ОМА!, 2 onal 
"TABLE VII, Рвусногосісді. FACTORS INFLUENCING OCCUPATIO! gducation i 
1 jevem 
Intelligence Motivation Home Background Achiev 
P 34 
x 8 
Mobility > А G P о P d A 2 
Up 0 12 4 2 36 24 44 asd 
Stationary 64 бу 49 47 5] T 2 Ee) 
Down 36 21 10 51 13 36 yoo 1% 
100 100 100 то 100 мо 100 Mo айд 
івепсе, ! nd, a c 
Intelligence and Intelligence, Motivation, omne Background top 
Motivation Combined and Home Background iducationa s 
Combined Е Combin G 
p 2 
Mobility P G P G p 4 
Up. 0 66 0 70 18 7 
Stationary 32 29 23 23 82 dE 
Down 68 5 7 7 mes 100 у 
Е тас, = — 0 on 
100 100 100 100 кР сез includ? 
К іше: 
Note. —P— poo, A=Average, С--Сооа. The tables for ‘ combined od i í 
those cases in Which all the qualities specified were * Poor ' or wi 
h 


‚4. The ас ieveme 
Period) the award o 
guarantee д ri: 


3 eans $ 
А unty scholarship, by no m 

SE In oc 

in the childs 


8 rta? d jn 

imp?” de 
nal class, though it often proved kr i succe 2440) 

; „S gradual ascent, OWever, an appreciable num total lac 

working their way UP toa higher Occupational level in spite of a c ү 
formal education beyond What the elementary school could prov v Wi 
those Who have both high Le jer а ach 
Ae ti i In fact nearly 
rise have this doub Pational rise, In 


. omé 
acteristic, са dition of a good h 


€ who 


ап occu 
le char 
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15 a further 4% 

Count are E dd ш the case of the child of the lower classes what chiefly 
that often: char al aspirations, the ambitious aims, and the constant urgin; 
from higher ieee the more earnest working-class parents; with es 
that helps. Th S pietra the intellectual and cultural character of the home 
increase pre Poeta es of a grammar school education does not greatly 
2004 motivation ж : а is because most children who have good intelligence, 
to a grammar school good home backgrounds are pretty sure to win their way 
dropped to a lo ool. Those who, despite high intelligence and good motivation, 
either mental 2 occupational class were for the most part victims of ill health, 
in this type of sci As the tables indicate, there was actually an increase 
good education i т re among those who in addition enjoyed a good home anda 
by the аке ; the increase, as the case-histories would show, is accounted for 

Кез d who break down from nervous ill health. 
Which hes: e many other possible factors of a somewhat miscellaneous kind 
the OPENID ie been included in the foregoing summary e.g. the variations in 
Wife and p at different times or in different regions, the effects of a 
Wielding an n or of friends, acquaintances, or patrons able to help and 
Such factors; de influence. From time to time we encountered evidence of 
much less im ut as determinants of individual mobility they seemed to be of 
portance than those we have discussed. 

The relations between the five 
correlation coefficients. 
he degree of movement 
t for a movement to the class above or 


as үу 
ell Salir 
as the direction, allotting +1 poin 
о classes, and so on. The correlations 


Clow, . 
Obtained 2 points for a movement over tw 
are shown in Table VIII. The correlations between social mobility 


and 
Я various causal conditions аге product-moment coefficients; the 
hs ns of the causal conditions with each other are averaged tetrachorics. 
Condition, хау correlations between social mobility and the four main caus 
о Tabl s differ but little in magnitude; but the partial correlations (last row 
the hj h VIII) differ appreciably. The correlation with intelligence is by far 
айе; s of the three (0-38); the correlation. with motivation is somewhat 
achieve (0-29); and the correlations with home background (0:17) and educational 
ҚҚ iai (0-05) almost negligible. These figures thus fully confirm the 
-uSions already reached. Тһе partial regression equation for predicting 


bility is 

0:158 4- 0-149, 
M motivation, H home back- 
e correlation is 0-628. 


со 


S =0-3461+0-272М + 


S ; a Жш. 
4 denotes social mobility, Z intellige 
› and E educational achievement. 


nce, 
The multipl 


t a public school followed 
a rise at the highest levels 
ison few in number and 


e of education (e.g. entrance à 
ably influential in determining 
i uch cases appear by compar 
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This rather modest value i 


en, 
ч have se 

5 no doubt due to the fact that, as we 

various minor factors ma 


y be operative in individual cases?, trix of correla- 
results of the factor analysis. The ma roup factor 
causal conditions was first subjected to : 5 by? pre- 
vision between the groups being и ility, etc, ап 
The correlations between social mo A determining 
en computed by the usual formula. stories ОШ 
we have relied partly on the case-his 


“LATED CONDITIONS 
"TABLE VIII, CORRELATIONS BETWEEN $остлт. Мовилтү AND RELATED 5 
m 8 
1 2 3 0:37 
1. Social Mobility = 0-481 0-402 aes 9413 
2. Intelligence 0-481 m 0-133 376 044 
3. Motivation 0402 0-133 — 0 04 
4. Ноте Conditions 0:396 0:236 0:376 263 Б 
5. Educational Record 0:378 0:413 0:162 0: " 
Social Mobility ah 0:0 
(partial correlation) == 0:379 0:286 0-17 i 


UP 
GRO 
VITH 
TIONS V 
Socal Мовилтү AND RELATED CONDIT 


Facrons IV 
4 Factor I II ПІ 0:166 
1. Social Mobility 0-443 0:417 0:294 0-000 
2. Intelligence 0-782 0-000 0-405 0-000 
3 tivation 0-000 0:731 0:329 0:287 
4. Home Conditions 0-302 0:514 0-000 
5. Educational Record б 


x ars ‘pe 
т appe Т 
у ОЁ the factors The first facto tiv 09 
|. Ssentially ап Intellectus] factor and the second a factor of jade va val 
ast two are dona bipolar actor which apparently distingue 
that are main] Benetic 
But the pre i 


1 The method i 


con^ 
siderable Criticism; 


8 similar to that 
for a 


adopted į 
Teply see [6], Б m 


а t? 

:ecte 

ubjec 

ап earlier memorandum and 8 act 

рр. 278f, sies. ШОШ 
А aracteris а “ 

imply some ovo them be partly Әейегтшіпегі by genetic character vellit 

E Б А erla i 4 агае 

intelligence апа Stability of ¢ der linkage between the genetic chara 

is an ingredient of Stability, с 


i act tha 
r han Peetively—nerhaps due merely to the fact С 
: рег 
basis of both, арэ due to 


ing 
z sce influence: 
Some selective conditions infl 
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B 

es m four factors contribute about 48 per cent of the total variance 
factor TIT E : of this, factor I contributes nearly 20 per cent, factor II 17 per cent, 

der per cent, and factor IV barely 3 per cent. 
the Es the imperfect nature of the data and the methods of calculating 
the figures қы it seems very doubtful whether much value can be attached to 
comings us obtained. We give them chiefly in the hope that their short- 
ЖАТЫ encourage fresh investigators to plan а more systematic set of 
Ше ex studies, with the method of analysis kept carefully in view from 
У outset, and so in the end reach a more reliable basis of comparison}. 


VI. SUMMARY AND CONCLUSIONS 


if [na convenient criterion for vocational adjustment it is assumed that, 
they sail able occupations are grouped in order of the difficulty of the work 
then the il, and if the men engaged on them are grouped in order of intelligence, 
Y this 5 should be a perfect correspondence between the two series. Judged 
countr co it appears that well over 20 per cent of the male adults in this 
and d. pi a higher intelligence than is requisite for the work they are doing 
Many of abour the same number have an intelligence which is inadequate. 
in qualiti the discrepancies, however, are accounted for by individual differences 
les of personality or character or in special abilities or aptitudes relevant 


ot 
he work concerned. 
rents 


and © Owing to the imperfect correlation between the intelligence of pa t 
intelli e intelligence of their children the discrepancies between the children’s 
о pa and the occupational category of the parents are still greater. This 
ed $ from the multifactorial theory of inheritance, and is amply confirmed by 
ata here examined. "Тһе figures indicate that an overall mobility of about 
E Cent is needed to keep the distribution of intelligence approximately 
th n from one generation to another within each occupational category. 
‚1° distribution of character-qualities could also be taken into account, a still 


: H . 
e *t figure would no doubt be obtained. There is, moreover, considerable 
ral vocational adaptation is improving ; 


n dence to suggest that the degree of gene ШЕ 
en: Partly for this reason, it is estimated that tbe total amount o inter- 
‘tational mobility must be nearer 30 рег cent. 
ж Of the various causal factors affecting the individual's rise or ш = 
a Pational status differences in intelligence and motivation appear to be the 
exe, fluential, Differences in home background and in education seem to 
Тсізе а Secondary or supplementary influence, but without the basis of the 


rst 
two they are of little effect. 


sistance with the calculations involved in this 


I а 2 
Section àm much indebted to Miss Howard for as 


4 Cyril Burt 
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ВТЕСТІУЕ DISCRIMINATION AS А STATISTICAL METHOD 


By M. STONE 
Medical Research Council Applied Psychology Unit 
ators to test the 


Four methods 
and the 


Th 4 | Тш. 

M eres. paper describes the use of human discrimin 
of тз that there is no difference between two groups of items. 
üng a test on the basis of such discriminations are discussed; 


Proce i 4 
dure is applied to experimental data. 


T's io белей 1. INTRODUCTION 
Significance p statistical tests 1n psychology has 
the data evels to be meaningful, the procedures must be defined before 

e emet, 4% examined. This implies that the hypotheses to be tested must 
15 OVerco ated in advance; accidental discoveries are suspect. The difficulty 
random] s by a two-stage procedure. Data from a pilot experiment (or a 
thesis is d osen part of the whole data) are examined. Ап explanatory hypo- 
eXperime - exactly specified, and an appropriate test of it is made in the main 

A ө. (or in the previously unexamined part of the data). MUS 
tion *. = 10d which integrates these two stages 1S that of ‘ subjective discrimina- 
The tabl us method will be discussed, and applied to the data of Table I 

the е gives five successive decrements in performance (expressed in terms 
ави of missed signals) at a vigilance task carried out by two groups 
A Jects, namely, (i) 5,...» Se who started the task at 10 a.m. and (ii) 
Wheth EET who started it at 2 p.m. It is of psychological interest to know 
ег there is any significant difference 1n the pattern of decrements between 


e 
two groups. 


the disadvantage that, for their 


of 


TABLE I, PERFORMANCE DECREMENTS (D) Ат A VIGILANCE TASK : 
G, at 10 a.m., С, at 2 p.m. 


Сү 5, 3 2 —6 6 m 
S, 12 10 -2 13 e 
5з б i E 15 m. 
5 LI 
6, 8 9 a5 1 0 б 
m 7 " 
S. 15 2 0 : % 
S -7 -1 = 
5 38 "t e 6 
Si 26 —6 
0 2 3 —6 —4 
біз i 1 0 4 
S 12 9 a 


~ 
to 
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П. Тнв MzrHop 


s of items, 
ity let us Suppose we have two ET ihent mi 
respectively. (For the data of Table 

will be graphs of the decremen 


discriminators 5043 


ат 

М т ап 

the items into two Ms than 
i 'e simila 4 

ІП number, so that members of the same Eroup shall be uc choice of à 

қ = : ! 1 

members of different roups. The Бтоирїпрз are recorded. 

similarity Criterion is left to the ; 


€ Judges, but in mo 


1 
o usefu. 
St cases it would clearly be 
riteria 


ІШ, GENER at ANNUS 


: i mG, Nes | c 
e бк item in с, ү. %.:. oop en ы... ble 
are ap ats " и he 5хоар by Әт n n | ған is una 
(dy ЕЕ АУЕ, the null hy othesis (that the 
to discriminate betwe, 1 and Gy) is ЖЫЛЫ Ь 
judge’ oups, 


udge, Method I (applicable only when pue 
nu T of ju 865 who lac ns e > "Phe 
that G, а G, are indisting,; P ed heir pa 
€xperiment (ог op, e 
a 


5 а 
mber 
Сл gave rise to G, and G, the go suffices 
He ҮШ, d have а Symmetrical distribution with respect to r unrelate 
e,m 7, that is, the Яс a А паппег ш ilit 
to the qj. T% numbers would be distributed man discriminability 
‚С. © alternative hypothesis of 

Em d result in thi 
"y 


— 


„1, 
han ani 
numbers Bie a » Am being piece by (i) 2 
tandomiznt © tests of the nul] hypothesis are cae and {am d 
Тепсе betw the sets Ту» NS ‘ation 169 
zatio 
With the"! replat a Жап аз the test Criterion, ог (ii) ar Sa Wbitnef 
Tank test, Y their га S, Which ig equivalent to the Man 1 
ED 
YR. p= 
the б A б Modification of Methoq I for the case m =n). When Ji 5 
arbitrary, One a is BrOup shal] е denoted bY Jit апа лер re dards 
Items i F rasas e 
d, for each у, mi is d ned L6 id S selected byt 5 experimente hus remov Б 
the nump TS а are calcul ісінде р ith the arbitrariness t selectio 
Of 1, ig Made on a criteri d È 0% d5—0). Provided s num- 
ers (a, S} will, on fu ui padent of the division into б, Veni he so an 
арргоргіарь test of Wm Othesig, have ? Symmetrica] ger tha 
2). O Sets of ny bers are УРО ће jg © Same as for Method I, ex 
а 18 clea ; Ow 
erratic, + € tes 


Gn 
t ге 
Dee, Qn} — {as} and ТЕҢ 3 2 ts 4 
a i B en 
Would be wea dard Were Chosen about which Бына» 26 
maximize “пед, Го Avoid this, 5 may be chosen 


Шахар. Я 
ig рив а. 


ween 
iati etwe 
Y testing association b 


Let di 
hests 


ions of the 
itior 
; © means that, in independent repet 
S IVation) whi : 


I 


^ 


7 
4 
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is expression, the one used may be chosen 
for the choice of s satisfies the condition 
and Ga and maximizes the agree- 


No doubt other reasonable criteria 


oen than one value of s maximizes th 
Er ses at random. ‘This criterion 
m ү of the division into б, 
ENS ez ween judges in a particular sense. 
exist. 
1 Е чы (m and п unrestricted). Let ау be the number of judges putting 
аны in the same group. The null hypothesis that G, and Gz are indistin- 
tion) ж p that, in independent repetitions of the experiment (ог observa- 
Fadi ns E Ев rise to С, and Go the numbers (euli- l, 2o mm ТЕК 
iur 1 #j} should have a symmetrical distribution with respect to the suffices, 
is, they should be distributed in a manner unrelated to the division into 


Су and С, There are (т +7) (m +n—l) different pairs of curves of which 
the same group, G1 ОГ Съ. Under the 


Аала — Ууз yn — Vy are from curves in 
еру, WE would expect the ais from the 


we we Taless o. | v | du 
я ет pairs to be larger Sao the mE S or "Xs following 
andomization test is therefore appropriate gage dae wh URES. 
th Let G,*-G,* denote one of the (т + nn)! тіт! ways of concepwaally anis 
e m+n items into two groups of sizes m andn. Let S* be defined by 
S*- X aou 
I6 Gy» 


1 Ғы G* 

sa ; b os 1 
bability is the pro ortion of the S*'s which equa 
se divi "o. 'То assist the calculation 


Then the significance pro dG 
С, an сұ 


ог DR а 
of а less than the S* for the division into 
‚ the following relation may be used: 


J 
se -x (b (m- bi) bin 5m) 
jel 
where bj* is the number of items in G,* and Jn’ simultaneously. 
Method IV (m and п unrestricted). Proceed as for Method III but use 
2 ° 
grade bin - b 
ізі 
--Хітп-(т +n)bj* } 
jal 
; ed statistics for testing the 


SS is proportional to the sum of 4 TE 
ciation between G4*— * and Jai = Job 
Comparison of the Methods. Method I is computationally the simplest, 
and is easy to apply even when т e. However, the work regu. 
о select the standard item іп Method П is not V Meuse шап i» 
E usually require the assistance of an zd s Зра 
Mec uen all the judges discriminate nearly p ж 225 а m 

cm igni the number of Ju ges is А 
imit to the significance ee Т = ae т лз ше 


limi 
Imits are тіп|/(т--п)! for Metho 1)!/@т—1)! 
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/ ds 
mInl[(m-- 5)! for Methods III and A dr = п, 2.m!m! (2)! for Metho 
when m=n. In Practice the signi 1 
D AA one good judge may do better than 4 group of ас difficulty 
No power comparisons will be attempted here. There 18 a twofo tive БУДА: 
in such comparisons, First, it is not easy to specify a sensible alterna leae г. 
thesis; secondly, the calculations would be complex, However, it is с ex 
Method I will not be powerful when (тп) [т is small and positive, а 


judges have probability near $ of putting G, in their m-group. 


i as 
cance level may not increase 


ә чы, 


IV. APPLICATION TO dom 
Twelve graphs of the data (one for each Subject) were Presented in vv TL 
array to each of nine judges. The groupings made are recorded in Гар fi- 
where they are distinguished by 0% and 1%, On applying Method II for dee 
City, it can be Seen that the raph of Siisa suitable Standard. The Man 
Whitney test Yields а Significance Probability оғ less than 0-01. 


EXPERIMENTAL DATA 


FOR THE Ning Јорсеѕ 
SITIS Нр. АВ RW. Ep, M.S LH, r3 
Eh 240 0 0 0 0 0 0 д 
SR uad 0 0 1 0 0 0 g 
SR 0 0 0 0 0 0 0 о 
М 0 0 0 1 0 0 0 1 
S; | 1 0 1 1 1 0 0 1 
S; 0 0 0 0 0 0 0 0 0 
Ce Oe 1 1 1 ; 
8704 1 1 1 : i i i 9 
ST S 1 1 1 1 1 1 1 ; 
S 1 1 1 1 1 1 1 1 1 “) 
Su 1 1 1 il 0 1 1 1 1 3 
Sie 0 0 1 0 0 0 1 1 0 


ыу amnes. 
< у the same level of significanc 
h Mption of nultivariate-normal an equality of covariance 
Matrices over the p Pulation of experimenta] Subjects Hotelling’s TV CUR 
be used to test the nu] hypothesis that 

the method of of 


in 
ave the same means. Us 18 


t 
nt even at the 5 per cent level. The n : 
4 е data is the difference between the two gro 1 
under D, With а tWo-tailed Mann-Whitney test this is significant at POT 
However, allowance Must be m € Way the feature to be tested is selected. 

We could have compared any of the five decremen 

Probability is 5 X 0-008 0.0 : 


istic 

ts; so that a more realis 
high. » Since Some Selection 
igher. 


: ; еуеп 
still remains, perhaps 
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FACTOR ANALYSIS, LATENT STRUCTURE ANALYSIS AND 
MENTAL TYPOLOGY 


By Curtis R. MILLER, Ricuarp К. EYMAN and Harvey F. DINGMAN 


Pacific State Hospital, California! 


retarded patients 


пе classifi 
for over 700 cases. Two 


mita e following paper deals with tl catio 
MR: or types, and is based on an analysis of data 
new СЕ have been used: first, latent structu! 
for ossi iure suggested by Lazarsfeld) and factor analysis (a sta 
that the. Е persons аз well analysing tests Or C aracteristics). 
БУ ie ei еее a classification that agrees more closely with that proposed 

investigators in this field on the basis of subjective or intuitive judgement. 


1. PROBLEM AND METHODS 

- Ba the field of mental retardation, typologies and diag 
е numerous as in other areas of clinical psychology. The number of 
Hm ic categories Is ever increasing; and psychological categories show no 
ы” of diminishing. Categories of mental retardation. have been proposed 
perge [8], and. additional categories discussed by Spitz |91, Strauss 
A b. others. Since the early work of Patterson and Rundquist [6] 
"a een apparent that mentally retarded individuals can be divided into at 

ast two well defined groups on the basis of sociological variables [2, 7 11]; 
and, regardless of the particular classifications eventually reached, it has been 
subjectively felt that there are in fact at least two major types: but to demon- 
strate such a typology empirically requires much more than subjective evidence. 
ES E structure analysis, a$ proposed by Lazarsfeld [5], was developed 
à at a population could be divided, on the basis of its manifest characteristics, 
into ‘latent groups ’. Each separate ld evidence homogeneity with 


respect to the manifest characteristics ; of characteristics 
would be found between groups. The development of latent structure analysis 


depends heavily on the mathematical techniques of multiple factor analysis 
presented by 'T'hurstone and others [12]. Hence one may ask if either of these 


methods will confirm the existence of a typology that everyone subjectively feels 
must exist, and if so, are there any differences between the ty 


pologies developed 
by the two methods ? 

The clinical records of all first admissions to Pacific State Hospital during 
the fiscal years 1947-1952 were examined for information concerning their 
families, early childhood characteristics, and their present adjustment and 
capabilities, This information was then punched on IBM cards for the purposes 


nostic groupings 


No. 3M-9130: Popula- 


itute of Mental Health Grant 
Social, and Cultural 


Related Physical, Behavioral, 
California. 


1 
tion sas Sein in part by the National Inst 
БИ oen of Mental Defectives ап 
s. Pacific State Hospital, Pomona, 
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of tabulation. Training of the clerks proceede 
would agree on four records out 
analysis. 


ks 

d to the point that E Ww 
i sed in 

of five with respect to every item use 


wee- 
ix of joint Proportions was computed ин, 
sented in Table J. The Variables were analysed on the basis of psycho 


Š s 1 en to 

ary consideration was 81У 21 

. . »ater 2 

е Variables so that no dichotomy would be gre 


а 
> ; , е ted as 
resulting Categories was arbitrarily designa 


cedure as described by 


sis: 
n the latent structure ee E. 
treme right indicates the combina 


that 
It might be WAP 
positive facilitates the ease with 


he first latent Class jg Characterize 
children With low IQ's 


à her 
| 4 Somatic diagnosis, Whose Parents are of a M 
5ОС10-есопопс Status, is Class о Tesponds to the severely retarded 2 ons 
5тоир discussed by Other authors , е Other three Classes consist of pers 
above nine years of 4 Varyj 


ms to 
| i Ypes with pi 's. Class II see 
COnsist of delinquent non-Caucas; я лег IQ's 


lans, Class ПІ 


asian 
by severely retarded Cauc 


ng t ‘zed as 
3 might be —— ol 
laBnosis of Undifferentiated Ог familial disorder with rent 
IQ's, and Class IV as older Бор ind; iduals with high IQ’s. Itis appa 
that Classes LE WE and І imi] 
older, high IQ 


into an 
are Similar › and might be &rouped together secon 
» delinquent Class, Such а BrOUping would conform to the 

major type Suggested Ь | rs. 


Y Various autho ds estia 
: Were TOtated to simple structure, 
analytic rotation 


5 . reting 
. Must be remembered жеке hig 
9 methods that a hi Positive correlation is similar 
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ЭР factor 
Н "50 15 similar to a 2 
: oportion of 0-50 i é ative 
tion, but a latent class pr implies a high neg 
ан aor ee ant 2 latent class Proportion of E ep жүгінің _ I and 
loading of zer ; Its, Factor I is simi ar to late 
s aring the resu 5, 

correlation. Comp 


7 er identification is 
II is somewhat like latent Classes IT and IV, but further iden 

Factor II i 

impossible. 


А ase rate 
ives the greatest loading on relea 


is, the 
» in the latent үер acus 
highest release rate Was found in а me ee id elie 
i io- ic status are loaded on a factor where the „рек 
and high socio-econom his is inconsistent with the latent d 
but not with the results publisheq by Sabagh Wherein he examines t 
data according to incidence rates, 


0 0-85 0-89 5 н 

аѕе 0-92 0-26 0-54 0-35 No а 
m 0:01 0-81 0-12 0-34 рын 
Diagnosis 0:91 0-24 0-00 0-33 Medica 
Occupation 0:27 0-99 0-65 0-42 Low 
Delinquency 0-74 0-72 0-29 0-54. None 
Direction of personality 0-68 0:30 0-18 
Аре 


Я 0:02 m 
0-71 0-20 0-09 0-01 Under 1 
Proportion in each class 0-49 0-18 0-09 0-23 ——— 
TABLE ІУ, Rorarep F 


ACTOR Loapincs - 
x ns 
I п III IV Positive Respo 
IQ —0:85 0-14 0-24 0-08 
Release 0-62 - 
Касе 


50+ 
—0-11 -0-09 -0-30 Мо Р 
—0-13 0-25 0-20 0-50 Non-white 

Diagnosis 0- —0-18 —0-09 —0-36 Medical 

Ccupation ~0:02 0-56 0-30 0-37 Medical 

clinquency 951 061 | None 

Iréction of Personality 0-33 —0-2 -04 

ge 0. ; 


5 -0410 withdrawn 
А Under 10 


ories 
Ysis, a &hod for dividing a Population into рее 
st characteris; 5, Appears essentially to substantiate the ex factor 
h is well ге Enized in the field of mental retardation, A 

€ data does Not seem 


nt 
: f cohere 
to provide such a simple and 
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1 
rows Nos Mere ior this finding could well be associated with assumptions 
[5]. The уос ш аз discussed by Gibson [3], Green [4], and Lazarsfeld 
ae E 4. equations do not imply any assumptions concerning 
within e ‹ г linearity. It is simply a method for extracting ‘latent classes ' 
Factor ЫЕ eo to items are independent in the coin-tossing sense. 
and a Hagan is based on correlations, implies. linearity between tests 
| tions of mis : ke pini directly with dimensionality. If all the assump- 
bs very dase ae were met, the correspondence between the models would 
BP fot full (Gibson [3]); but differences arise when the necessary conditions 
solution те dope In addition, it 1$ also possible that a different rotational 
ЕЗЕН лде] 8 greater clarity in the factor structure. The solution 
not attempt : y followed the common rules of factor analytic rotation, and did 
; n "aer е to maximum agreement between the two methods. | 
variatio ; hypothesis is that the latent class analysis 1s less sensitive to 
ns within groups, and would therefore tend to produce gross typologies. 


Furth 
ermore there is the possibility that the factor analysis reflects more of the 


variatii кт 
on within sub-classes and that the latent structure results reflect groups of 


— within broad categories. 
final comment must take note of the type of correlations involved in the 


factor > 
analysis. Ап examination of the variables demonstrates that three types 
Table ІП, 


of correlati s ^ } 
Í the шан (Pearsonian r, point biserials, and phi) are present in 
M ^ view of ет ur intercorrelations. The effect of this mixing is unknown; but in 
the discussion in Dingman [1] this should not be discounted. 


ту. CONCLUSIONS 


= ае new procedure proposed by Lazarsfeld seems to produce а 
imet an s 15 subjectively accurate as judged by the views of numerous 
use ter og in the field of mental retardation. A similar technique in common 
but, alth he same purpose 1$ factor analysis. 'This makes more assumptions; 
\ беге = Ys the two statistical procedures are closely analogous, factor analysis 
latent " 5 а picture which is not entirely consistent with that presented by the 
have еа сш analysis. No doubt factor analysis and latent structure rd 
авва а Из own particular róle in typological investigations; but only further 

can indicate under what specific conditions either 1 the more appropriate. 


i! 
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rue has been expressed as to the validity and desirability of rotating 
| to! Bie иде: mponents: In the present case a battery of tests, which was expected 
and the ean factors, was analysed by the method. of principal components, 
hus ш соо: were rotated orthogonally. It is shown that the results 
that, ERAS were in keeping with those that were expected. It is concluded 
can be an ate be the weaknesses of rotation as a technique, it 15 one which 
ӨЕР iid ied to principal components quite as well as to factors obtained by 
edures. 


I. THE PROBLEM OF ROTATION 


With the increasing availability of electronic computors the method of 


аав known as principal components! has now become a feasible 
technique Е Already а number of researches have appeared in which this 
reluctance p been used with sizable batteries of tests. There seems to be a 
dedi m | however, to rotate the loadings obtained, and in some quarters a 
of this na E «ираг with this procedure rotation 1s legitimate. The purpose 
кыйс учы is to present а set of data experimentally obtained where it was 
los far m postulate in advance what factors were to be expected, and to show 
followed b e same factors were arrived at by a principal components analysis 

| y an orthogonal rotation. 
as it is sometimes termed, 


‹ к. analysis into principal components (or, 
ighted summation ") can, like а centroid analysis (the method of ' simple 
lities in the diagonal 


ж 
4 p A be carried out with either unities or communa the с 
i con : hich device is adopted depends on whether the factorist 19 chiefly 
cerned to relate factors and factor scores to the original test scores, or whether 
f the smallest 


ons in terms 0 
al practice 1s to 


1, though this is 


he wi А 
таа, to describe the battery of inter-correlati 
er of common factors. In a centroid analysis the gener 


ү илон (or their estimates) into the leading diagona * : 
our indispensable feature of the method. With a battery much arger : an 
Е а. the choice would make little difference to the outcome ; certam y 3 
Шы itself provide a criterion for the application oF non-application o 

| more quent rotational procedures. In an analysis by principal components it is 
usual to take unities as the diagonal entries ; indeed we must do if we 


r not the results of an analysis by principal com- 

The origin of the terminology and the problems 
rt (1940), Kendall (1957), Eysenck (1953), and 
d * factor ' will be used interchangeably. 


iis 

bine ue unnecessary to argue here whether o 

30 raiseq E legitimately be termed ' factors 

Others, ү ave been fully discussed elsewhere by Bu 
n what follows the terms ‘ component ' an 
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ructed 
e fa © e reconst 
want the factor scores to be calculated so that the test scores € E ue 
from them 6 i i ice is not an essential feature xu 
h 9 this practice is n 1 sibl 
xactly ; but again 5 ап е is 5 the 
method Evidendy then the decision Whether rotation is or is no perm um ў 
cannot ; ерепа оп р What are the reasons for or А 
d d rounds such as these, V е f Е hi ns 
using u vari y investigation h b discussed at leng . 
ities i Investigation has been ti 
1 nities 1n various types of t | s е: a an 
с! issue of this Journal (1, 9]. Since our aim was to offer a demo 
earli f this 7 9 ff nstration 


H usual 
that would be generally acceptable, we ourselves decided to keep to the 

а 

ргасасе. 


we e it is 
t variance remaining petore” of 

ions e > num 

extracted. If unities are used for the self-correlations, then the r 


4 ry (not 
factors required will be exactly equal to the number of tests in d in 
greater as with the centroid method where Specifics are also postu prm nid 
features give the method à strong appeal to the mathematician. An АЙШЕ 
ici ‚апа apparently hold that, since the maximum 


аге apt to obscurc. a 
mphasized by Burt [3], one ought 
guided, not merely b 


:derations. 
» but also by PSychological consideration 


sition as 
n much the same que 
before analysis of aei 
erim devices which faci 


Tmations which 
techniques are applied ; 


ж 


en 
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ex i 

m factors. Often the data obtained are not sufficient to render 
БЕРЫ sen s ырк significant. In such a case à limited number of 
ы 4. may give almost as much information as al of them, 
(ев "Hacen А ne correlations and the factor scores of the individuals tested 
мча унии 8), р. 117). We think therefore, that а limited number of 
б the аре may be useful, but that this issue has no particular bearing 

ino n pro lem. 0-2 
ond m hes ree the decision whether or not to rotate must turn mainly on 
кедей Б ле rotational procedure 1n itself and not on whether it has been 
еей e i рыш component, à centroid, or any other well-established 
кемерін А elieves that rotation allows of a better or easier psychological 
method of а Бей, ме submit, it can be legitimately used no matter what 
sta wok ch d analysis has preceded it ‘The arguments in favour of rotation 
dados: matical; and in each research the investigator has to decide its 
n-mathematical grounds. 


II. AN ILLUSTRATIVE EXPERIMENT 
titudes of 200 men 


and kien iei a [7] was concerned with measuring the at 
Hijab ж кйш college students towards the people of four other national 
Chinese pe ups, viz., American (defined as the white inhabitants of U.S.A.) 
dsked 46 421: and Russians. For each of these the respondents were 
The sts ny a number of items oF questions—the same for every group. 
Hisl, an BC ee were presented in three forms—as a Bogardus social distance 
нр hurstone and Chave attitude test, and ава Likert attitude test. here 
ets 12 tests in all. 

ШЕ; the intercorrelations of the tests seven principal components were 
final а, unities being used as diagonal entries. The correlation table and 
t6 the v uals are shown in Table 1, and the components and their contribution 

variance in Table П. At the time when the analysis was undertaken 


there w айе : Я 
re was a limit to the number of components which could be taken out in а 


reas à ү р p^ 
asonable period by the machine available ; the decision to stoP at seven factors 
f variance remaining to be 


was 

Wis due partly to this and partly to the small amount 0 

"n ounted for at this stage. Bartlett's test showed that all seven components 

iim fully significant, and the t calculated 

ui each factor had been extracted suggested that one 0 
ight still remain. 

of Orthogonal rotations to 566 maximum number 
zero or near-zero loadings Were carried оч f a two-by-twe rotation. 


A modification of Zimmerman's method [10] was used—the new loadings 
у instead of being merely measured on the graph. 


be 
ка шеше arithmeticall r 
ation to oblique positions might have resulted in а slightly better fit to the 


1 
We are indebted to Mr. W. L- в. Nixon of the University of London Computor Unit for 


help i 
P in А 
programming and carrying out this task. 


G. Е.В, Burroughs апа Н. W. L. Miller 


38 


C I9-0 
ST9-0 
0££-0 
Sc9-0 
I0c-0 
60t-0 
FILIO 
I££-0 
F6t-0 
S9S-0 
cLT-0 


c00-0 — 


СҰ8:0 
S6S-0 
LEE-0 
00%-0 
90-0 
9ST-O 
LOt-0 
ЖУАН 
££9-0 
6cc-0 


000-0 
800-0 — 


S6t-0 
06£-0 
cLE-O 
ZSS-0 
T*61I-0 
SSt-0 
ІЕ9:0 
CCL:0 
907-0 


£50:0-- 
cc0-0 
І500- 


960:0 
FET-O 
961-0 
LIE-0 
CLIO 
0Sc-0 
L6c-0 
tct-0 


6 


90:0 — 
6£0-0 
©00-0— 
010-0 


6©Є-0 
865-0 
6cc-0 
165-0 
STE-0 
££1-0 
F£0-0 


5 


900-0 
С%0-0— 
610-0 
ІС0:0 
9%0:0- 


CLS-0 
8Z£-0 
FIIO 
58:0 
649-0 
880-0 


£ 


£I0-0 
600-0 — 
LF0-0 — 
CcO-0 
090-0 — 
900-0 


L0£-0 
СС 0 
296:0 
891-0 
120-0 


9 


SIVAGISdTY ANY SNOLLV'IJinHIO:) GHAWHSH() 


& s 
8£0-0— %00:0- 
S£0-0— 00-0 
7000 <<00- 
£t0-0 %Сс0:0 
I80-0— 8%0:0 
6£0-0 <%00- 
SS0-0 Ic0-0 
2100- <00:0 
80:0 — 
0<<-0 
52490 444-0 
6ST-0 £8c-0 
Lá £ 
'I ялау, 


0c0-0 — 
6£0-0 — 
S00-0 — 
0S0-0 
SIO-0 
c£0-0 
ҰЕ0:0- 
S£0-0 
110-0 — 
250-0 — 


SI£-0 


e 


v 
Sc0-0 СІ 
S£0-0 ГІ 
5660-0 01 
650-0- 6 
200:0- 8 
£I0-0— 2 
По00- 9 

6С0:0 5 
610-0 — t 
8100— с 
c£0-0 — C 

I 


I зә, 


K^ 
7 P 


39 


7-16 с.с LY с.9 0:9 9:11 LE-TI 98-р? (ҙиәэ ted) әэчеед 03 uonnquauo;) 
t 

S 980 L710 0500- ecto- eco — 19107 997.0— /8/:0 uvissny "CI 

5 с060 6£1:0 0:0 c6c0— Ss£c0- 1009 үс0:0- 98:0 олдәм `H 

= 4060  S£L0— /800— с0е0- 10 — УТРО €00-0— 898-0 әзәшч) 701 

5S ‚880 10 —80L07 70-0- 1820 1790 9810 960 оеошәшү 76 m " уә 
= ‚580 (600 (5:0- 01-0 9680 — 81507 L700 779-0 uvissny `8 

З c96.0 #680 60:0 070 /1©0— 81007 915.0 108-0 oidoND "L 

Р 2:60 8900- 66t-0— с700 ї800— 9000- 8-0 949-0 әѕәшцо 79 

ad 996.0 1/10— (59 000.0  £L£0 090% SZŁO 6800 чеопәшу 76 әлецо) pute 9uojsimu,L 
o 

= 80 <00 TITO серо LLTO 6610— 66%:0- 899-0 uvissny "v 

= 499.9 6@00— 4000 001:0  £89£0— S800 007-0— <98/:0 o189N| '£ 

= z680 /#©0— SITO 461-0 881:0— (009 LLI-O— ЖҰУ80 әзәшч 70 

2 696:9 (100 SITO- 060 9:0 1590 г000- }©Є-0 авопәшу 71 5 “а snpiesoq 
5 cu ПА IA A AI ПІ П I dno1c) JeuoneN 3soL Jo ӘХ, 
- 


siN3NOdWO;) 1VdIONRHd СП алау], 


40 С. E. В. Burroughs апа H. W. L. Miller 


expected results (some of the negative loadi 


ngs would probably have disappeared); 
but orthogonality was retained оп accoun 


t of its simplicity. 


ND THE Factors OBTAINED 


: t 
ionaliti to expec 
'The nature and number of the tests and the nationalities led us 


:tracted 
- Owing to the limited number imc MER 
not all had room to appear. But we Postulated that we might get the fo 


i , 1 П foreign 
(i) A general factor indicating the respondent 5 general attitude to не” kind 
аз being used (since rotation o 


is merely as a 
tes the genera] factor we regarded this merely 


€ factor) ; 


; 8 қ h of the 
Corresponding to the attitudes towards eac 


-white 
ors linking together (а) white groups апа (b) non-w 
groups respectively, Th i i 
he foregoing sche 


TABLE III, ExPECTED DisTRIBUTION OF Group Factors 


Factors 

Test I II ПІ IV у VI Үй үш ІХ X 
Ad + 4 * % 

(52 $ " 4 in 
N.3 4 js P 4 
R4 ak " 4 А 

А.5 + $ E т 

С.6 + $ ? Б 
М7 + " i 2. 
R.8 + 4 қ 

A9 + + + қ Н 

С.10 + + + à 
N.11 4 " + T 
R.12 + Б + А 


The factors actually obtained аге set out in Table Ly, So far as possible, shey 

are set out in the Same order аз those in Table ІП. The heaviest loadings себ 

printed in Semi-bold type. In Some Cases, however, there are other large sng 
© detract from the Simplicity of the picture ; but they а 

always smaller than the semi-bold figures whi 

Tt will be seen that 


S Which appear in the same column. 
(i) there is ПО genera] factor ; 


E 


| 
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Глвы: IV. ROTATED COMPONENTS 


Test I п ш IV у VI үп h? 
A. 
vd 0-635 0:276 0:219 —0:073 0-499 —0-137 — 0:408 0-967 
ce pass 0-526 0:293 0455 0481 0237 0:171 04589 
Ka i 05 0-18 0540 0541 0-452 0156 0267 0483 
АБ P 51 —O-011 0155 0785 0480 0-056 0011 04877 
en 614 —0-169 —0210 -0013 0111 0:590 0-422 0:988 
Бер 0-071 0:540 0028 0236 -0416 0745 -0142 0-942 
a 0.066 0005 0.583 —0-112 0068 0:779 0014 0968 
75 -0003 -0%47 0:003 0647 0116 0581 -0290 0-856 
C 0-800 0167 0294 0:290 -0197 -0084 0070 0-889 
MH oai 0:545 0374 0552 —0061 0231 023 0-902 
s 0:218 0.374 0624 0479 —0:043 0150 0267 0:902 
с й 3 0:125 0:069 0:228 0:868 — 0:124 0-185 — 0:046 0:878 
на to 
atience 12:9 11-0 125 234 8:5 17:2 57 912 


(per cent) 


well with the four factors 
different national groups ; 
d with the types of 
and VI, but the 
(there is in V, 
ht separate out 


еы four rotated factors correspond quite 
sated above, indicating attitudes towards the four 
test ы three group factors postulated to correspon 
group caedi , two appear quite clearly, namely, factors V 
Brema „corresponding to the Likert tests does not appear 
if more ifc: pattern which suggests that the Likert tests mig 
re factors had been available for rotation) ; 
the DI last factor, factor уп, is apparently meaningless; but it is by far 
may ii in the seven ; there is, however, а suggestion in the figures that they 
find e to distinguish between the American Bogardus test (A.1) and the 
rican Thurstone-and-Chave test (А.5) ; 
(у) the remaining factors postulated in Table П, namely factors IX and X, 


I 
nave not appeared. 


IV. CONCLUSION 
It is not our purpose to discuss in any detail the results obtained from the 


оі ; : i 

Br of view either of the experimental procedure or of the attitudes revealed. 

re our concern has been focused solely on а single point of methodology + 
ed is sufficiently 


and " > ^ ‚ 

с our conclusion is that the pattern of loadings finally reach 
ther to that which was postulated at the outset to demonstrate beyond question 
at the rotation of principal components is quite as permissible and reasonable 


a à 
Procedure as the rotation of factors derived by any other procedure. 
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КЕН 
imple graphical method for orthogonal rotation 
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d = hs 
The Block-and-Ling Pattern, The illustrative example, described in Dr. ИШЕ 
сайын ; SUE ein 
and Mr, Miller's paper, 18 of special terest to the factorist. Factors are essen adi 
principles of classification ; and the authors? full classificatory scheme furnishes an 
mirable Instance 


s h om- 
D of what may be called subdivided Factors with cross classification. С 
paratively few wW. 


; ental 
à OW frequently * subdivided factors ' осет ш оп, isa 
testing; and, even when they recognize them, they usually assume the classificatior 
‹ “г H „а 

Cross-classification ?. ета 
© authors involve four La one 
four * Principles of classification r a reali 
1 hree Procedura] factors and four nationality fa T 
үа ао їп all to be calculated from a attery with twelve tests (Table III. As worm 
y the authors In their Preliminary i i ‹ ted factors’ (p. 48) 
complete Scheme m ерес 


(i) Genera] Fact 
‘actor Total Population 


i | 

(iv) Race Ms -— 

T ү... | 

e) Nationality American; idis: сш, Negroes 

PE oue] pedea eed 

(iii) Procedur B | DA 58 | | | Lik. 
* Bog. Thur tik Bog. Thur, Lik. Bog. Thur Lik. Bog, Thur. 1 

"Test 5 9 4 3 » А : " 3 7 1 

However, they Consider th, j 1 factor 

and the racial factors—, ы Probe о f factors mentioned above the genera 


о 
ors 
only as Possible factors ; and these fact 
! As will be Seen, t 


d 
А - 
Quoted on p, 44 below. he following note arose Out of certain Criticisms made by the referee a 
earlier draft і eop al fo Dr, “troughs for his kindness in reading throug К 
? For the t rmin 2 Ко Points about whi E bt. o 
Classification xe thi оору, Which is Orrowed fro Fi was au dou ion of the theory 
* 3 Journal, II, 1949 p. 46 m the logicians discussio; 
» p. 46, 
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We are thus left with a simple 


not a А і 
ppear in their rotated factor matrix (Table IV). 
d again in mental testing, namely, 


factor- 
one к importance which occurs again and a $ 
istic—most freq s the tests can first be classified according to one particular character- 
istic, usually Ani х y 2 content—and then cross-classified according toa second character- 
Correlation table р ocedure or form. Аза rule, the effect. of this is at once obvious 1n the 
their procedu s : one set of factors (here the factors distinguishing the tests according to 
the other ire) produces blocks of high correlations astride the leading diagonal, while 
set produces one or more oblique rows of high correlations parallel with the 


diago 

nal (see ТҰ 4 А 1 \ 

Journal I Table I above). Among the factor studies previously published in this 

i haps the clearest instance of this scheme is to be found in A. F. Mahmoud’s 
: it relates to eight tests only instead 


investigati са 
Studium (VIII, 1955, рр. 121f., Tables II and VD t 
Scheme as ar shall see, his correlation table exhibits the same ‘ block-and-line ° 
Possi EN. E 
hos ШЕ The immediate purpose of Dr. Burroughs and his pu 
components ’ ; ы that the factors obtained by weighted summation ( princip 
actors in pla as they are sometimes called) can be validly rotated so as to obtain group 
are often P as the bipolar factors, much as the factors obtained by simple summation 
fully refute ше: Phere can, I think, be little question that the results they have obtained 
circumstanc ose writers who maintain the more extreme view that such a rotation is in no 
in К с дна, The authors quote Dr. Maxwell, who mentions “ one {аста 
Poor fit whi i contra-indicative of the rotation of principal components, namely, = 
number of 5h principal components give to the original correlation matrix pert e 
good deal 2 extracted is fewer than the number of tests · There seems to єє 
Correlating perit here. Table I (p. 38) contains 66 observed coefficients gbteined. y 
Principal des tests. Now with only eight factors we can obtain а perfect fit with eit her 
Provided suit c ica (weighted summation) or the centroid method (simple suu 
above) the р le communalities are inserted. With only seven factors (as in ^ i e 
Ponents th would not be so good, but it would certainly be better with principa ore 
* Principal an with any other method. But possibly, when Dr. Maxwell жарғаны о 
€ leadin SE KE > he tacitly assumes that unities not communalities are is сани e 
Commu & diagonal. In that case the fit for 8 factors will undoubtedly be poorer than wi 
nalities, But it will be still decidedly closer than with simple summation, since 


е me: 3 D u 
а of principal components minimizes the residuals." 3 
Carried vever, as has already been pointed out by one critic in correspondence, the analysis 
out by our two authors still leaves à loophole for the more moderate opponents 


si Methods of Factor 
s i "n H 
original and their Relations to Pearson’s Method of Principal we reproduced the 
complet correlation matrix for which Pearson proposed the met! f prin 1 components. . 
(ieldings factor analysis was carried out by that method, first with unities in the leading diagonal 
actors g кзы factors for seven ‘ tests’), then with estimate 
аге ар end negligible fifth to account for residuals). Figures obt с mat 
р ошен for comparison ; and the reader can see fit is much better with principal 
nents. The ? 3 so given 
" Y results of an orthogonal rotation are also given. Р А 
if the hether unities or communalities are inserted for the preliminary analysis makes no difference 


either analysis is complete ‘or virtually complete’ so that the discrepancies are non-significant. In 
We ha: atrix can be obtained by rotation, for, when unities are used, 


Ca: 

ve P the same group factor та d ы а 

Over. nly to add a diagonal set of specific factors to bring the communalities up to unity : more- 

Case, he initial factor matrix is to be rotated in any 
» 


1 
І Е 
Ana] П an early issue of this Journal (П, 1949, pp. 90f., 


th ph : 
е rotation is still orthogonal. Thus, since t L 
same group factor matrix can be reached 


it н A 
Makes little difference how it is obtained, as the г ее 
mputor is available then it is simpler to 


fro; 
mMm eit] 3 
Work ther type of bipolar matrix. If an electronic согар 

machines are programmed to carry out this 


wit T 

е of = Principal components, since nearly all such г Я ogri i 
same mu trenon ; if not, simple summation (the centroid’ method) will yield the 
ed factors, and at the same time be far quicker for those who only use a desk machine. 
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zare 
, eady aW? 
Dr. B h: M 1 T “were alr y = 
h rotations. “ Dr. urroughs and Mr. Miller ", he writes, 

of such rotat . 


гау in 
likely way | 
Я the most with 
: f the several tests and {сте 
he natu nd possible resemblances о ; запо ist d E 
E bere EH be grouped ; and, as has been frequently show N, W = сига а рін € 
Ne n is y the bipolar matrix so а See е Оп 
5 E it becomes all too easy to rotate p t ишли tti i 
this knowledge, it К fe Ti k is particularly 5 P IV), an 
ч л "fers. he task is ү 27 rable a 
firmation of almost any hypothesis one pre Bs "I in Ta Ape" 
oa € end up with one or two meaningless factors (like factor V : test R8) to eke 0 
rede or two negative loadings (like those for test A1, test A5, an 
W 


ori he unrotated pem 
| i ле à 
any deficiencies in the fit ; and, when there is a large general factor in t wa 
and none in the hypothetical, there should 


one cà 
be no difficulty whatever өре, the кире 
the general factor loadings to fill out almost any group factors eng the wp en 
fluous overlap can be transferred to other factors. In the pres eral f: ed 
positive loadings left after rotation in factors 
in themselves) suggest that something 
least one rotated factor and a 


by -— 
гре, so poss 
: all four tests are of the Likert type 
this indicates a ‘ Likert 


been ana 
which, as the investigators observe, has not i To 
ош”, Р hese criticis 
The Need for Blind Rotation. 1 should not myself agree with all TAGE omewha 
begin with, I think, the investigators have made the aim of confirmation | they retà 
by deciding to dispense With a general factor in the rotated matrix : hac j 
the demonstration would hav. 


les: 
e mean ng Я 
€ seemed far more convincing, and many be diminish 
positive loadings in the group factors would have disappeared or been grea W 
Secondly, the essential pattern is still 
were introduced w 


{бс factors at 

obscured by the presence of specific ct pe 
ith the unities and hay in that each test Tihe 
ed correlations are well below unity makes it certain e diagon? tive i 
rge specific factor Y putting unities in the Леар ure à dien 
erms of bipolar factors. "То sec is needed $ 
rom at least four bipolar factors 15 


5 
factor, 
of the 

5 Y well account for the fact that some 

BS seem al; i 

However, th 


я à ;ould be 
е foregoing criticisms w pp 
dependent factor tation. Не would then be с 
his rotation on the empirical 


e tes 
4 him, not on his knowledge of th 

esis he wished to prove, 
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most of the obsery 


е 
pelled to 05 
ts or © 


"nferred—50. 

e inferre le 
hors’ postulated factors can be host in Tab 
От the set of unrotated factors E general 
et this table, let us recall that, as а 


2 aut 


F: ai 
о j een S 
rom what has just b 


nu the 
Together they subdivide 


і 
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2 _ 
" yo [o ря a el is factor "n This must evidently be interpreted in relation 
Sositive шебін ыз y 9 and 9 have positive loadings in both. Tests 4, 8 and 12 have 
Рош, each = in factor IV, but negative loadings in factor III. This gives two further 
those p odeurs pus three tests. (Knowing the content of the tests, We can identify 
Басов WI dà up as tests relating to the Americans and to the Russians respectively.) 
Ауы à distinguish. between the Chinese and the Negroes, except in the 
1 find it ee where there seems to be no evidence for such a distinction: (in this case 
lodtlings in t i to imagine any factorist introducing such a distinction as indicated by the 
this юлга, 0 d type in Table AN А unless he already knew that his hypothesis required it; 

y a point where a blind factorist would aot verify the expected scheme). 


arently found no indication of the group factors 
factors IX and X). But 


МЕТ тата с and Mr. Miller app r 
ficio ГУ gether (a) white groups and (b) non-white groups ( 
Ж in the bipolar matrix appears to do precisely this. 

бый Eid ors puzzled, so they tell us, by the nature of their last and smallest factor— 
Pos text AT) ‘ n this only two loadings are of any appreciable size—one negative (—0:408 
between £e aa one positive (+0:422 for test A5). This produces a negative correlation 
loadings E “ апа А5. Now the first factor of all—factor 1—has exceptionally large 
table of e дім Pu three ‘American’ tests—Al, AS, and А9. This is in keeping with the 
uM factors. But there is nothing either in the observed correlations or 1n the 
is only “кетте to support so large a group factor. ‘The correlation between A1 and AS 
with its big ; and the other two correlations are not much larger. Clearly factor уп 
loadings En negative loading is required merely to cancel the effect of the two large positive 
fustór V решш. for factor I. ‘The negative loadings for AS in factor П and for A9 in 
woull i have a similar purpose. Had the three loadings 1n factor I been smaller there 

have been no need to introduce these negative loadings. 
"Тһе expected distribution of the group factors 


The Correlation Table as a Guide. 
commonly shows up fairly 


shown in Те 1 > 
disting dh Table II happens to be of a type which, when present, п 
ctly in the matrix of observed correlations. Let us look once again at the correlation 


2; plene re шы factor matrix printed in Mahmoud's paper. Except that there are 
identical tests instead of 3 x4, the factor pattern (loc. cit., р. 133, Table VI) is almost 
кн a | with that shown in Table III above. The ‘ basic factor 1n the former corres- 
repres with factor L in the latter; the next two factors (group factors with four loadings, 
eus want different types of test content) correspond with factors VI and УП; the last 
corres kie age peculiar to different forms of test”, with loadings arranged obliquely) 
iind ds А аз the scheme is now arranged, with factors п, Ill, IV, and > ma 
there j ng factors (for the 1st and 2nd days) correspond with factors IX and X. 2 aturally 

€ is nothing answering to factor VIII, since this represents а third application of the 


fou ] 
: fet redesigned to conform with a third type of test procedure (in the present case, 
ikert). 


m Қ. we turn to the two correlation n if "dios 
Stand. a tables the pattern of high coefficients produced by the pattern of d » е; 
(р aR out quite clearly. Indeed it is, if anything, still more conspicuous in Table I above 
iid ) because of its larger size. First, factors II, ІП, IV, and V (р. 40) leave two oblique 
as of high correlations, parallel to the high self-correlations ordinarily inserted in the 
bet ing diagonal, and running from the correlation between tests 1 and 5 down to that 
d pue tests 8 and 12 and again from the correlations between tests 1 and 9 to that between 
Re i and 12. Secondly, factors VI, УП, and VIII each produce a4 x4 square of high 
the ations astride the leading diagonal. In addition to this factor X is responsible for 
баны isolated correlations between the tests relating to the Chinese and the Negroes 
Pin e гера 3, 6 and 7, 10 and 11, ею). Factor IX, according to the hypothesis proposed, 

о have the same effect on the tests relating to the Americans and Russians ; but it 


does not, 


matrices, the correspondence is almost as striking. 
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à 2 ‹ othetico- 
Discrepancies between Data and Hypothesis. The pees es ba that the 
deductive’ theory of scientific proof has led many research stu -— in detail with the 
mark of a successful experiment is to find empirical data agreeing aces features of 
hypothesis which the investigator wishes to establish, But the really inei veces Mtr 
an inquiry are more likely to be those unexpected discoveries which меге; s which seem to 
in, or deducible from, the initial hypotheses. It is from the discrepancie 
correct or contradict our preconceived notions that we learn most. ;ontradicted at 
In the present investigation the expected classification appears to БЕ m "American 
two significant points. First, we find that, when the two ‘ white nations sm. Secondly 
and Russian, the expected group ‘ factor linking white groups ' does not ped thi c Russians 
we note that the correlation between the attitudes towards the Chinese ane! se and the 
is almost as high as the correlation between the attitudes towards the apr: hardly be 
Negroes. What inferences are to be drawn from these two discrepancies s that some 
actual questions that were asked. It may be nist? Or | 
' communist" countries and ‘ "pp. mee in- 
way of life and a * non-Western , way has peces an to 
ents’ attitude than any simple distinction ser statistical 
blem which could hardly be solved by further 
n given. 
Whenever the batt 
te, most factorists, 


ar matrix. » been 
е yi ere 

f the pattern with which we разе 2m it is 

For purposes of demensi that the 

E 5 figures for the hypothetical scheme and to assum obscured, 

loadings in the same factor The relations then stand out un 

еуопа question. . ble, which 

smallest possible correlation ү blocks ! of 

yed in Table I on p. 38. ы 4 italic. 

fici printed in semi-bold, and the oblique ‘lines 1 Iting factor 

complete analysis į incipal components has 15 E Bd with 

The sign 


ion can be judged Ь 
Table I A gives the 


$ su 
een carried out, and the re mpare! 
Pattern in the table can be со 


ore 
Т, eg., the correlatio 


иһ no Ie 
: n bet 1 and 4. Wi For 
than one pair of tests we must assu: iio е iei A/(0-500) -0:707. апа 
the other factors we раш Y 0750-0707) — 0-500, -</(0. 6d Die LY A 
v (1:000-0-7072-0-5002-0.4002 © complete results are shown in Table : 

We could p e e ding paper 
is plain, for instance, that, ay with Table I in the pet Dor 
» 7, 10, and 11 must be due to the ен solely 
have for eack 


47ї., 
fore proceed by averaging (see this Journal, III, PP 
е effect of the 


t 
Е A general factor we next are of test 
or this we have two correlations for each test (e.g. t 


to this one factor ; ху 


B 


for details). After sı 
for factors IX and X 
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with 8 and е 

Уп, КЫА Next we can calculate the loadings for the three main blocks (factors VI, 

3. oe and finally those for factors 11, III, IV, and V. 
jon. Returning to our artificial example we must now attempt to reconstruct 


the origi 
riginal AGS В 
correlations from the new group factor matrix, and calculate the various 
1 correlation table) some of the 


residuals 2 
Ко Rs m n probably be the case with an empirical 
f proceed to a th ш and thus imply some measure of overlap, we must next 
Calculation ill езе rotation. "The requisite rotation matrix is given in Table ША. 
for each рші of 5 row that the sum of squares for each row is 1:000 and the product-sum 
9x9 xiu s LL is zero гіп other words, the table consists of the first four rows ofa 
this к R е таан» Оп multiplying the factor matrix for principal components by 
5 thus confirme em Wwe obtain the loadings set out in Table IV А. Our hypothetical scheme 
Table IV A. iie ; and, since the correlation table (‘Table IA) was in fact constructed from 
otation to a asap of the results demonstrates the validity of applying orthogonal 
4. The са mo obtained for principal components. 
have been obtain 5 Correlation Matrix. Í now want to show that the same result could 
inserting those > much more speedily with the more usual procedure. We begin by 
correlation pared шісіне self-correlations (or communalities ) which will reduce the 
are 0:91. We es to its lowest possible rank—here a rank of three’. The requisite values 
hen factorize this reduced matrix by simple summation, 


bipolar matrix ae and obtain a 
the same oo three factors only instead of four (Table Il В). This implies 
contains bora mq scheme as before ; but the rotation matrix will be different. It now 
unity and di ve columns instead of nine (Table Ш B) ; but the square-sums are still 
matrix we hon product-sums zcro. On postmultiplying Table IIB by this orthogonal 
loadings tain the same loadings for the group factors as before, but the specific factor 
must now be calculated by the formula 01-10) = v — 0:91) 20:30. 
be almost a matter of 


T. oe considerations go, therefore, it would seem to i 
Weighted sum ЭБЕ the rotation starts from a matrix of principal components obtained by 
Or again BEST pug or from a matrix of centroid factors obtained by simple summation, 
With comm her we start with unities oF with communalities 1n the leading diagonal. 
bipolar ma pe the factor pattern is likely to show up rather more clearly in the 
grounds Қыс But in the main the choice will, in my view, rest chiefly on practical 
tion by ы ч, the ordinary research-student equipped only with a desk-machine, factoriza- 
simplest mple summation applied to а table with communalities will prove by far the 

and quickest procedure, and as accurate аз an hod if the results are 


evi y other met 
entually to be rotated. 


ose the diagonal entries, à 4x4 matrix should be 
quisite determinantal equations We obtain for the 


re ж 
Ma utile to rank two. But on solving the re i 1 1 
nal entries 1-4717 (twice) and 0-5083 (twice). "This certainly yields two factors only, viz. 
1. 0:9929, 0-7100, 0-7100, 0-9929, 
But f and П. 0-6972, 0:0645, __0:0645, —0-6972. 
h r a correlation matrix 1:4717 would be an impossible value. | 
same x E» illustrative example here chosen f simple and weighted summation are the 
Pe ut this does not invalidate the argument. г feels а doubt on this point, then 
байи сапу construct a suitable example for himself. | He must take different values for the test- 
and. e; E D the same general or group factor. This will produce a slightly more complex matrix 
See eu nslighHy more complicated set of calculations, and so obscure the points I wished to 
g out ; but would give a clearer answer OP 5s further issue, if it were raised. 


Ж 
In theory, so long as we аге free to cho 
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NOTES AND CORRESPONDENCE 


FACTOR ANALYSIS AND ITS NEUROLOGICAL BASIS 


To the Edi 
d uH 
t itor, British Journal of Statistical Psychology 


22 Бің,- 

“Rrethodoiogy E discussion with Mr. Taylor, Mr. Hansel, 

Urt have а рргарюа:е for the statistical psychologist, both Mr. 
Principle Mie to the so-called ‘ uncertainty principle °. 
irreducible жаа within the nervous system itself, and so implies the pr 
. Now de om element in all psychophysical reactions. 
is Thomsons Very familiar technique which is based оп the hr i andom reactions 
and тонын sampling theory ’, described in his Factorial Analysis of. Human Ability, 
(рр. 465 er s ed in concrete neurological terms: Guilford in his Psychometric Methods 
and practic seq.) enumerates its many merits, and commends it as 8 basis both for theory 

e. Stil more recently Herbert Solomon has approved itas “ framing and 

/[easurement 0) 


ormulati 
ngane e 2 (ape 
g a new theory of mental ability " (Mathematical Thinking in the № 
fore surprising that, although the British 


Behaviouy. 

Journal rues „Эр: 285 et seq.). It is therefo! 

it scarcely бун Psychology has discussed almost every other method of factor analysis, 
ut also isis mentions this model. Since it claims to publish, not only current research, 
researches h, orical studies indicating the problems and procedures from which current 
ave arisen and expository notes and papers for the ordinary student explaining 
deserves а br 


the 
techni ғ 
ques employed, surely the sampling theory icf description. 
y are too apt to restrict themselves to what Guilford 
trate on 


о 
аз a Ris of statistical psycholog 
Matical mod, Sla ercises in statistical manipulation ?1, and to concen 
neurological | s and methods for their own sake with little or no referenc 
Variables or Е коеездез which must after all be thought of as determining 
Meaning. F actors involved if those factors and variables are to have any psychological 
^ is that it айел the contemporary behaviourist the special advantage of the sampling theory 
Onstruction 48 an explicit physiological framework for statistical techniques and 

actorist with psychological tests and psychiatric hypotheses. tlinks the results of the 
ith the actual activities that pre jthin the brain. For the 

ntal breakdown far 


Es 
mpor; sp NS: А 
porary psychiatrist 1t provides an attractive exp. 
According to Ѕреа #1 understand 
ive cerebr: 


Superio: 

im Mia pee put forward by other factorists- { 

епегру, cde uias breakdown is the result of excessive tension set up by excess > 

analogues ing in what Burt calls mental * turbulence ' (though, if we are to have physical 
or models, 1 should have thought mo al theory more 


appropri from electric 
рпа 4 

te than hypothetical models or metap 
ental breakdown 


and Mr. Clarke, on the 
Gregory and Professor 
They believe that this 
esence of an 


—а far more plausible explanation. 


Горан. 
ess 
Eoo cum element product 
of псуе ты factors as such need no longer be reifie In their place we have a sampling 
are no eres and meural-arcss “Ses excite chai imulus and response. Abilities 
aculties : they are Just samples of n! And the essential nature of a 
in Psychometrika and other journals of statistical 


cles 
jodical (XXV, 1961, p.122). 


18e 

i Bis conus 

Psychology aes of previous arti 
the current issue of that perio 
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'e are now 

in". Further, as w е 
-cells of the Ьгаїп”. tied andi epo 
қ ample of the nerve-c A жені hy ж ' ог, 
test is “ to activate а ieee of a conditioned reflex— а аы айыра reinforce 

А уеп А t first, and Progressive x heir “ Statisti- 

d, all learning—e random s ‚а каш 
à in other words, by ся This is admitted by Burt and Fi 
бді і hase о . 
, ng the p. 

ment’ duri 


t 
І terms If ое um 
а 3 à s 
уе would he 
rological hypothesis, what alternative 


In his discussions on med M 
hich it all stemme 
lem from whic ў те 
= quem like the * certainty of will 
wha 


" to shirk 
rinciple ’ Professor Burt Scems pee dint 
ws Problem of ‘ will as such ’, 5 


В educe 
an effect of learning, пасе s: 
* а OI wW: . ji { 
becomes the organ c Т pai 
inti i d error. The brain thus I nipa ! 
the Wet add dee F» as I can see, Thomson himself um: esee "ds nerve- 
May I a 3 8% ing in th brain ? For him the samp ing of * b I should ho 
‹ rtainty operating in e ? i үте bee ae 
eee i mplin of cards or dice. s 29) v © 
cells in no way differs from ewe iue even the slips ана үи СР di. 
i i j like the fall o 1 к w he 
igorously кекілі, ipi Fick phe eg derail how he 
: Б Ш ге : 
© postulates. And Perhaps in his reply habe lod 
ical Psychologists, and even, [ would Say, most psychiatr " 


ntary 
i he eleme 
of the brain other than what can be found in tl 


һе sensory 

nsional physical Space. - Е Is it 

rain also form a e ен, н pas адай 

i i aces as part of one all ded as 

Possible to regard these ү, std hyperspace be in ап by 

dimensiona] diagrams E the first 
ist. Psychol., VIII, p. 110? Her 


А ribed by 
» We have д рзусһо factor-space which, P un (cf. his 
5, has in al] 3(m+1) dimensions, m being the number of dem factor-space 
Analysis of Perception, 1956, Pp. 29, 129f.), € study of this реу реінде foundations 
is surely a task istical Psychologist, and, i Successful, might lay t = hysics. 
Sical cosmology that Would take the Place of traditional nd by Thomson 
interpreting factoria] results comes nearer to that adopte he fruitfulness 
than that favoured by Pearman or Т Urstone ог Burt, and again illustrates Б; differences, 
heory, The theory easily Covers the Problem of individua * sampling 
80; may be regarded as sampling теп” as well ee accepts 
abilities’, though he himself does ОЕ Work out this Suggestion, However test space’, 
Burt’s Conception of « Person factors >: а ‘person Space’ and ‘test factors ina 
i еге аге Certajn « 


two. It 
; sa e two. 
reciprocal relations ' uniting th: 

llow, on Thomso m ie 

and t 


е of Physica] Stimul 
pace, 


hree Overruling n 


тев urological Conditions ҳу 
mind in ©Onstructin 
D function 


ыы гаре 
hich the statistica] psycho 
willing. То each, if Thoms 


& 
i 's to tes 
€ abstract theories which he ы асығы calle 
S in perce tion, in learning, and in what is Popularly 

Оп is right, the clue is random sampling, 


Lewis R. Levy. 


~~ 


ai 


FACT ] 75 
OR ANALYSIS AND ITS NEUROLOGICAL BASIS 
А Reply 


the: Ву CYRIL BURT 
Dr. Levy has raised a vari А 
fonsideration en жасық ariety of questions all of which undoubtedly deserve fuller 
ee ier ane ovens iy al psy chologists than they have hitherto received. Neverthe- 
ant бе touchel on i Ics cup in general psychology or neurology, and can therefore 
bs ich have a Büro diss riefly here. In the main I shall confine myself to those questions 
ychological ' f y direct bearing on factorial techniques and on the interpretation of 
actors ' and leave the remainder to another occasion. —À 


The S I. Tue SAMPLING THEORY 

‘ampli 
pling of Neural Bonds. Thomson's sampling theory was originally put 
model sought to 


ard as Р 
explain the pes to Spearman’s one-factor theory. Spearman's 
Model sought nis ations between mental tests without invoking group factors; Thomson’s 
€ tells us, i ео them without invoking any general factor. His own belief, so 
ms Stress, was пав oa © near-hierarchical arrangement”, on which Spearman laid so 
ай жесіне 7. uced by a number of group-factors which are of wide range and 
sive ” (і.е., which overlap).! There was а third and still older theory—the 


theor 
Y propose М 
ed by Galton and adopted by McDougall, Flugel, and myself—involving 
ted by a number of special 


the two-f, 
aptitudes « Sap es of a single general ability supplemen 
ну Thomson teak irm of old-fashioned faculties with a new-fangled super-faculty "i 
Ption of the mi ribed it. This, so he contended, was in conflict with the current con- 
nind or brain inculcated by the associationist and behaviourist schools which 


were 
then 
репин ү more in the ascendant. 
vith the с identified the general factor with ‘cerebral energy ^. [ identified 
ral structure of the brain. Thomson, challenged to interpret his theory 
uld be “ identified on 


* factors or elements ” со 
* bonds ', and on the bodily side with 
g that the mind or 


2), “ the low rank 
ly any structure at 
e conception 


forw 


it y 


M neurologi 
е апы js terms, suggested that his 
neurons or pens with 'Thorndike’s associations ог 
Eu has а Dc » And he argued that, * go far from showin 
all ihe umor er cal n (as McDougall and his followers held 
арып Tenses іса] correlation tables really mean? that it has hardly 
the brain n in short adopts what Sholl has called the © bow! -of-porridg' 

he ner 

Bast ee or neuron-arcs are described as * firing оп an all-or-none basis "s 
a ,QUantitative e older type of group-factor, 'T'homson's ‘ elements or ‘factors’ have 
est and fo measurements attached: each counts for 1 if it influences performance at 
г 0 if it does not. The brain js supposed to possess а large but finite number 


these « 

ete 1 

Fs lements ’; and every test takes a rando: le of them. Nevertheless, different 
‚ some take large samples, others take small. 


s diff 
differ E 
e n apu in * strength or richness x: ! t 
nding ¢ sampling operations they are very apt to overlap, the * richest naturally 
ae age the most 
Ww есі ; . : 
ve examine 24 without a General Factor. The details of thi 
homson's discussion of his ow? example in t 


us 


will become clearer if 
of his earlier papers. 


ials of Mental Measurement, 1925, рр: 174. 


1 
W.B 

‹ The №. нен and С. Н. Thomson, The Essenti 
е Str cDougall, Psychology, 1912 chap. Ш, * The Structure of the Mind’: cf. C. Burt, 
Хх, ncture of the Mind: faro of x Results of Factor Analysis ', Brit. 3. Educ. Psychol., 


49 
е6, H Pp. 176f., and refs. 
- Thomson, The Factorial Analysis of Human Ability, 


3rd ed., 1948, pP. 303f. 
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Ма... x enti that individuals differ in the total number of bonds they 

ofthe а а " ou | rather say, the number they can form), then Thomson 8 account 

of the general fa py Mies not vary greatly from my own. In my view the predominance 

orias ofthe ат a simply implies that a given person s brain or nervous system is more 

fosconves bs ге quality throughout: and this is very much what 'Thomson endeavoured 
y by declaring that the mind or brain was © structureless '.' 


II. THE NEUROLOGICAL Basis 


е 
жы cnr апа Factorial Structure. Dr. Levy asks, ts з 
My own 5. neurological hypothesis, what alternative would he suggest in its place? 
conception of Ss briefly outlined in one or two earlier papers, and was based on the 
Later work en: is central nervous system and its working elaborated by Sherrington. 
"D he:ceni ан es us to fill in fuller details = | o | 
consisting of pes nervous system may be pictured as an immense tridimensional network, 
junctions ( elongated cells (or ‘ neurons ) and their branches, joined end to end by cell- 
adapted et to use Sherrington 5 term, * synapses y» The neuron 15 а cell specifically 
complicate P iig кк electro-chemical impulses. Hence the whole system forms a highly 
by no Du set of interlacing paths or channels. It is not entirely undifferentiated , and 
the m ир structureless’. М ithin the overgrown nerve-ganglion that we call 
the opti NETS of the nerve-cells are collected together in certain central cell masses, such as 
Ghter shes quem and the corpus striatum, but most of them are located in the crumpled 
each other бып matter, known as the ‘ cortex , where they can make easy contact with 
Particular т Consciousness seems to be associated solely with what goes on 11 these 
egions. 
"EC es of the cortex may be classified into two main groups—areas directly 
На; sense o y nerve-fibres to remoter parts of the nervous system and so ultimately ip 
connectio rgans and muscles (the so-called F PROJECHON areas’), and areas without suc 
hierarch ns (the so-called * association areas). The whole structure 1s arranged in a 
chy of ‘ levels ’, and reveals slight but unmistakable differences in the different areas. 
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and і : UE 5 En 
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Тын he тоге specific differences between different parts belonging to 

tive dis compia with that of the normal person, the cortical tissue of the low grade defec- 

cells EA comparatively few cells, and these have comparatively few branches; and both 

Spe branches appear to be irregularly arranged. These distinctive peculiarities 

ackin; in all areas and in all levels of the same individual brain. Such a brain 18 therefore 

indi a what may be called systematic complexity. It 1s this general character of the 
vidual's brain-tissue—viz., the general degree of lexity in the neuronal 


* if Burt rejects 'Thomson's 


systematic comp 


А * : * 
theo | recognized minor local variations in different regions. ‘Thomson in the later versions of his 
is pep virtually admitted this contention by suggesting the possibility of * sub-pools , though he 
clined to believe that these аге mainly due to ** environment and education and life ". 
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ture of the Mind: A Review of the Results of Factor Analysis’, Brit. J. Educ. Psychol., ХІХ, 
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when the correlation between two tests is high, each test must sa s and five-sixt ts 
of the nerve-cells in the brain (in Thomson’s example between two-t sd. 000,000,000 ce! 
and itis impossibleto believe that one test alone could sample as many as 70,000, nad with 
So far as we know the nerve-cells in the brain that seem specially dus faxis nerve- 
conscious processes do not differ fundamentally in their qualitative Rop pe ts have no 
cells elsewhere—those, for example, in the grey matter of the spinal cor lit as 16 emerges 
direct relation to consciousness, But the information about the outer were е from smells 
in consciousness exhibits striking qualitative differences: sounds are different as going t9 
or colours, and colours may be red, green, or blue, and so forth. But D ectro-chemica 
and through, and from the brain conduct only one kind of change—an кі. and trans- 
wave travelling at about 300 feet Per second. Thus information as FECES! ded in the 
mitted by the brain displays no qualitative variations: it is, so to speak, 50 and theif 
guise of a set of similar signals differing solely in their number, their locality, methods- 
mutual relations. We should therefore be able to handle it by purely ашары. are con^ 
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2Н. В. Thompson, “Тһе Total Number 9f Functional Nerve Cells in the Cerebral Согу 
of Man’, 7. Comp. Neurol., IX, 1899, pp, 113-140. "This is the estimate still most Беара 7 
cited. Later investigators 9n the whole Bive rather lower figures (between 5 x 10° and c Шу 
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about a quarter (С. A. Shariff, * Cell Counts in the Primate Cerebral Cortex’, 7. Comp. 
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б uu ic oie on a power of about one or two thousand millionths of a 
Nerve-impulse mi i i Bin operates on a power of between 10 and 20 watts.! A single 
to about 0-001 V е. Ыш cell-junction produces a transient electrical charge equivalent 
RES. ide d Dr ы ош 0-01 sec ога little more. 1 Оо cause a neutron to discharge, 
2 single HE cdm of nearly 10 times this voltage is required. By means of its branches 
ІП more distant Шы ыга ona hundred or more neurons either in the neighbourhood or 
excitability, In үз М bs only about half-a-dozen will, as a rule, be in a state of critical 
neurons at once Si d the cumulative effect of impulses arriving from a number of 
ischarge in thei vi ) ре to increase the probability that some or all these half-dozen will 
Neuron is i € usual all-or-none fashion. If then at each successive relay stage every 
Second an nee, ‘ential connection with a hundred more, it is clear that in a fraction of a 
to thousands ee may spread through the ramifying reticulations of the nerve-net 
t erefore more Жы er neurons. The passage of a nerve-impulse in a © neuronic arc’ is 
he Ob reris е the passage of a wave front than ofa simple current along a wire. 
of the éxcis A : tons to a Theory of Random Sampling. No doubt in certain cases the course 
on a Proble Оп may be to some extent a matter of chance. When you or I are meditating 
“С ince! ж that calls for an imaginative solution, introspection will often suggest that 
responsible Fs às some psychologists prefer to say, 'the unconscious") is in the end 
i Or a satisfactory answer; and work on trial-and-error processes fully confirms 
machine, Түү To some extent, therefore, the brain is undoubtedly a probability 
anaesthetize ^, ividly recollect, while I watched Sherrington stimulating the cortex of some 
Spot, As Sh animal, how uncertain were the effects of stimulating precisely the same 
cell chain se еггіп оп puts it, “ every increase іп the number of links composing a nerve- 
Uncertainty deae greatly to increase the uncertainty of its reactions ”. | Nevertheless, the 
Seems on th S never complete. Though the variations are at times bewildering, regularity 
t the whole the gencral rule. 
is to « ке therefore impossible to accept the view that the essential nature of a test 
ог ена а random sample of the nerve-cells of the brain . During states of sleep 
Teverberatine the diffuse and random activity of the cells, going round and round in 
a-second dion Circuits more or less in phase, would presumably set up the well-known ten-to- 
efinite pha rhythm. Ап incoming sensory stimulus, however, would at once substitute a 
e apale T of activity; and, according to the sense-organ from which they ‚соте, 
to the a =e still Preserving their distinctive arrangement, will as a rule find their way 
More he eis regions of the cortex, and ultimately, if unimpeded, to what are the 
Seems со ан appropriate motor centres. And when the outcome is successful, there 
rando mparative]y little that could be put down to the sheer haphazard processes of 
m sampling, 
Cortex. ү? according to patients’ reports, an electrical stimulus applied ps to the 
е з, at times produce something rather like a random wur Pe a 
time, Bee coloured lights, odd skin sensations, differing тургеш у rar Нед 
Sample E your ulnar nerve against the * funny bone ' in your elbow, ап ДЫЛА — 
*Xplorati, all the possible sensations which the nerve could convey. Bu Me vd 
ч ler. of surfaces by the hand, the same nerve conveys ‘ pattern. oh Sp ide 
stimulati aware of a significant tactile pattern corresponding ci si A о Шер масса 
test or 3 Surface, And in much the same way, as I have argued elsew! pan ie 
d ntelligence “ operates by selecting neural bonds rather than by samp! ing. ет”. 
8ystemath it merely select; it organizes the bonds and the activities they mediate into 
1C Schemes of a complexity varying with the organizing skill of which the individua 


1 
=0.05y Vatt — 10" ergs per sec or 33,000 ft. Lb. per min, i.e., 1/746 h.p. In terms of heat, 1 watt 
inste " British Thermal Unit per min. If the power that runs the brain were used to boil water 
d, it Would need 3 hours to boil a pint; used for lighting it would operate only a very dim 
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that occupy it, interpose a varying resistance to the passage of nerve impulses; and, like 
а valve, permit it to travel in one direction only. 

In the cortex the * synaptic knobs > either fail to develop or fail to stain. Nevertheless, 
as measured in the spinal cord they give some indication of the scale of size with which 
we are here concerned. The diameter of a knob averages about 1 micron; and its mass 
must therefore be of the order of about 5x10-? gm.! Let us now apply Heisenberg's 
equation.* 

Ax. Apz A22), 
where x denotes position, р momentum, and л is Planck's quantum of action (6:55 x 10:97 
erg/sec). A little calculation shows that, with a small body having the weight of a synaptic 


knob, there would be an uncertainty in the actual position of about 20 Angstróm units 
in 1 sec, or about 2 Angstróm units in 0-01 sec. Now the gap between the terminals of 
one neuron and the surface of the next must be only 200 Angstróm units across. Evidently 
an uncertainty of the order indicated might easily introduce an uncertainty into the strength 
needed by the incoming nerve impulse in order to leap across the gap? 

The phrase * neuron-arc ’, used by Thomson and other writers, conveys the notion 
that the cortical associations or * bonds are effected by end-to-end chains of single nerve- 
cells, each forming a separate track or pathway. "This notion perhaps springs partly from 
the simplified accounts of the * sensori-motor аге » that we find in such books as McDougall's 
Physiological Psychology, or Watson's Psychology from the Standpoint of а Behaviourist 
(cf. Figures 25 and 46), and partly from the ever-popular comparison of the nerves to 
telegraph wires and the brain to a central exchange. But if that were how the brain was 
constructed, even 90 thousand million cells would not suffice to mediate the highly intricate 
and highly variable patterns of human behaviour: а simple calculation will show that the 
mere act of reading this paper would call for more cells than that. А 
dg However, what we now know of the organization and functioning of the cortex points 

a very different mode of working. As we have just seen, the structure of the cortex 
reveals, not a system of distinct and specific channels, running from the input-areas to the 
Output-areas, but an intricate three-dimensional, or rather multi-dimensional network; 
ànd the most significant feature of every nerve-cell is the way in which its axon (the outgoing 
fibre conducting impulses away from the cell-body) sooner or later subdivides into numerous 
branches, and thus makes contact not with one neuron, but with a number. "Го illustrate 
the possibilities which all this ramification introduces consider the following alternative 
arrangements. Let А1, А2,...› B1, В... C1, C2, represent cell-bodies, and suppose 
for simplicity that the axon from each subdivides into four branches only, and that impulses 
from at least two branches are needed to make the next neuron discharge. Impulses arrive 


th i R. A. Haggar and M. L. Barr, ' Quantitative Data on the Size of the Synaptic End-Bulbs in 

* Cat s Spinal Cord’, 2. Comp. Neurol., XCIII, рр. 17-35. 4 XI, 1958 as 
2 Cf. ‘Quantum Theory and the Principle of Indeterminacy ”, this Journal ХІ, 1958, рр. 787 

a. А micron is a thousandth of a millimetre. An Ángstróm unit 1s one ten millionth of a 

millimetre, The electrical effect produced by a nerve impulse arriving across а synapse is 

extremely small and transitory—equivalent to about 0:001 V and lasting between 0:01 and 0-02 sec. 
n excitation having at least ten times this voltage is needed to trigger offa discharge from the post- 

cae neuron: after firing, several milliseconds are required before it is in à position to fire 
ain, 


I should perhaps add that it is now generally believed that the transmission of a nerve-impulse 
across the synapse is effected by the rapid liberation of a chemical substance as a result of the 
The substance (possibly acetylcholine) is presumably stored 


arrival 

Е of the м с d 1 

і pre-synaptic impulse. ы. n ; 4 

^ the nerve-terminals: its diffusion and momentary combination with the substances of the inter- 
5; 


көшін film break down the resistance; generate a potential, and thus set up a Wave of depolarization 

dini Post-synaptic neuron: while it diffuses, it is rapidly destroyed by an enzyme (e.g., cholines- 

von A (cf. W, Feldberg, Gegenwärtige Probleme auf dem Gebiet der chemischen Übertragung 
ervenwirkungen, Arch. Exp- Path. и. Pharm., CCXII, 1950, pp. 64-68). 
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5 i are ready to fire. Now let us suppose that, owing either to 
Уу a oo ы cem à т her cells, the synapses at В2, B3, sam p: 
the incoming stream of impulses wil v 
2, М rel) If, however, the lowest me. 
he direction of C5, C6, and C7 (Figure 2). 
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is visual 
he coloured Patches that form his "xa 
ands—also form Spatio-temporal patterns. te 
and the бепзогу--аге related in various Way: 


The 
Trounding the Owner’s brain and body. — 
tube or other c 
' streamline ^ die. 
Stream, If the p, 
eventually reached at which 
and as a resul 
' turbulent ’, 


а smooth 
on; 


, f the 

tis 

гтед, 

» апо Changes; eddies and minor currents rf bed as 

5 Tate and in direction: h a flow is describec, n 

Оп, a on: such a tio! 

тізіп states of inte есін 566тед to me, Served very well to describe the condi as 

i unt for Whe fusion and emotional disturbance. Dr. Gro ы 

in the behaviour of neurotic and пусна to the Clinica] Observer, scems like a qualitative у 
Stress (cf. this Journal, XI, pp. 211¢ and refs). iduals under certain conditions of pressur 
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peoe m fact. to be initiated by stimulating sources located within that space; and they 
rm his chief means of discovering what is happening there. 
Dr. Levy asks whether it is possible to regard these three spatial schemes as parts of 
е all-embracing space or rather space-time; and he suggests that this all-embracing 
> аңыс шау be regarded аз a kind of “ factorial space ”, like that. displayed in my diagram 
Е п earlier issue of this Journal (VIII, p. 110). Of the three dimensions there depicted 
one explicitly represents ‘time’: the second—a non-personal dimension allocated to 
йу really represents, he says, ‘a projection (on a single line) of physical space and 
jectio or within it’; and finally the third, labelled * persons ’, cum (in linear pro- 
Шеге the various ‘mental spaces’ of individuals concerned. Now physical epe 
thus dimensional; and each * mental space ' is, in his view, also three-dimensiona . He 
à кы аї а © psychophysical factor-space ›—а hyperspace which, like that described 
Wi Ra Smythies,! has 3(m4-1) dimensions, ™ being the number of individuals. A The 
Чсу of this psychophysical space, he contends, is essentially a task for the statistical 
Psychologist, and, if successful, might lay the foundations ога“ psychophysical cosmology 
3s pond take the place of traditional metaphysics ”. . 
that TP Ced he tells us, this mode of interpreting factorial results comes closer «i 
ЧҮ, Т opted by Godfrey Thomson than to that favoured by Thurstone, Spearman, an 
yself; and once again illustrates the fruitfulness of the sampling theory. | 
is The Ambiguity of Space. Dr. Levy does not himself develop any detailed arguments 
Support of these views, but refers the reader to Dr. Smythies. His extension of Dr. 
ле conclusions, however, seems to bring out very clearly what I — © а a 
бене common to both. In my view both of them seem to have taken a hig Шу аш ae ЕЕ 
Зы space’ and have applied it to very disparate sets of gionem іш 1 s 
whole they claim to have shown that all these phenomena are part of a single all-inc 
е, which is also spatial. | 
"T. factor analysis the use of geometrical terms and spatial concepts = no ie ЧЕ 
togeth Ory device. It furnishes a convenient language. Two or more variable і y 
ег can be represented either by the algebraic symbolism of numbers and etters or 
n geometric symbolism of points, lines, planes, and angles. The резона: 
and t: at freely exploits both methods: but, when he makes use of the genat pi 
“чы alks of a factor ‘ space ’, he does not for a moment intend the space | to ы Lees 
мо теге entity.! In any case the diagram mentioned, like Thomson s spana Г 6; 
s need a new interpretation before it could be identified with a psyc оры 
cor раса; for instance, what Dr. Levy calls the ' non-personal dimension describes the 
mon characteristics, not of the physical universe, but of the persons tested (or, in 
9mson's illustrations, their abilities). 


x B 
385-99, А. иш * Three Classical Theories of Маа s J. Soc. Psychic. Res., XL, 1960, рр. 
‚ and id., Analysis of Perception, 1956, рр. 29, 1294. ] 
of th From what he has said elsewhere it is clear that Dr. Levy is well aware of fs алаа nisi 
Cist; € terms used by the factorist; and possibly he would reply that the termino ogy Е ур y si 
Жао to describe physical space, and the terminology used by a to — suae e 
* are at bottom d i But in that case the whole argument pro k 
tongs themselves only symbolic. But іп Я 
а a iht Just as well argue that 293 ais symbol р is used by a geographer to denote a point, by 
Proba ап to denote a probability, and by an economist to denote a profit, therefore points, 
abilities, and profi і 
ts lly the same. И ^ x 
Th e Breferentt dor аа procedures is well marked with those factorists who, like 
ue 9mson anq 'Thurstone, are avowed visualizers; à preference for algebraic procedures is more 
ж ^l with those whose visual images are, like my озуп, evanescent and dim. Like Lord Kelvin, 
the qeualizer commonly feels he has mastered a problem when he has hit on a way to picture all 
= “tails in a visible model. I cannot help suspecting that Dr. Smythies’ descriptions of his own 


Tl P 2. А f 
Тепсе suggest that he at any rate роззеззез vivid visual imagery; and I wonder whether 


+ Le 
Vy may not enjoy the same advantage. 
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ized 
; ; ; г best be summarize 
The Representative Theory of Perception. Dr. Smythies’ = a mg eiim and 
E i ji is as follows: “ € 
he wishes to Support is as сінді 
MA rds. 'The hypothesis s i А vabandie 
чө = karate entities distinct from physical objects, and bear both D Ape seien 
M higher dimensional spatial relations to physical m 5 pposition to the 
relatio: 1 24 Ж i - n 
y the traditional dualism 4:80 
= vantages for his theory over B Е 
i ener олом Which makes mind an unextended and non-spatial мысыр (i) that 
ln ei j ysical interaction, the new theory rf is" and 
i ii thi ifere atial par a 
“ mind and body form a single organism of w hich they are different фо ned me ріп 
(ii) that we are thus enabled to give “an intelligible account of sense- ata n in rhe 
i € ^ d rs 
they play in perception ". For if mental €vents are themselves spatial en tháo, it is 
same hyperspace as the external stimuli or the nerve processes in the ek This in 
intai hose entities in terms of cause and ет. Ва" 
turn will justify us in treating our sense-data as supplying a representation or айп Dr. 
hysical universe. And on the basis of this interp 


š ч Е advances in 
Smythies concludes that “ the mind-brain Problem can now be solved by ad 


neurophysiology =, 

Dr. Smythies works out his © 
perception " chiefly in terms of vis 
data—sounds and smells, 
istics he Specifies, and * тіпа’ À teristics 
data—pleasure, happiness, anger, imageless thoughts—which have no spatial charac! 
whatever, Hence the wh i i 


> of 
T ог 
modified version of the ‘ соса T Ие 
ual sense-data, But there are other kinds 


Occurring in * public ’, hysica 

' private P Subjective % and * non-physica] * Space, The mystery of pago Ysa” 

i S no nearer solution, And of course the whole notion 0 ; from 
ged, particularly as applied to the transition 


1 This he calls "Theory п. 
y eiat im 7 7). А final 
erception, and more гесе t 7 1 57); ion’; 
ecision between the two hypotheses. rd Dr. $ i nori ani * experimental demonstration 3 
and, since the en Sense-data) аге assumed to be spatial, ре "lowers 
es’, not, as Fechner and his een o 
Meanwhile, Dr. Smythies' CU Ifid idea 
heory I’. It may be added that t 


: d the pjects 
mensions іп which both sensa and scientific objec, 

эш. h been put fo 

Scientific Thought (1927 y 


рр. 39 rward ag Опе possible h h by Broad in 
р. 54 ard € hypothesis by 
2 2f. 3f.) р t 
E.g by A 


> Ayer among contemporary 2 e 

е Ш se 

dis | eet 4 D% mythies suggests that, with his hypothesis, those kai Жете 
t sycho- i i - f a psycho-ne 
parallelism. Ви here, I suspect, h et modern neat а ету of a Sherrington» 
r alt ough the hysica] ; А 
ашау Шеге it thee, rent which Yr тота an physiology of the brain ' Дд; 
Adrian observes that there ап important Part of the picture—the part that deals 1 
the mind—which Can never be fitted into our P 


sica! 
h Ur Picture of the brain” (ap, P, Laslett, The Physica 
d * questi, 

evaded by substituting the Ж 


; тау 
ө П 15 large] | f the puzzles 
language of info an verbal; and many о: 


Огу for that of causal theories. 
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in thei x 
ee геннен of ph ysical space; but what in fact he is really doing is to 
the секіреді i si o "rene the scientist s conception of physical space by analogy with 
а copy or ini e 9 binocular vision. His aim is to show that the visual field is really 
field is just a M т of the physical field; but he does this by assuming the physical 
* the келелі fe aga of the visual. | Thus, he repeatedly compares the resemblance between 
With the seriis ue kd mnes (as people say) and “the events outside our minds ” 
events as eric р SEEN ееп a moving picture as seen on à television screen and the actual 
mechanisms of es i ? is television camera on the spot. He even claims that 5 the 
and he warns us d pe rception are television mechanisms (loc. cit., p- 42, his italics); 
Қарызы a supposing that the comparison 15. only an analogy "- 
Ne pie sm € difficulties here. On the physiological side, the stream of electro- 
tol modulated ызы s esis is evident from the description just given, bear no resemblance 
scanning that is i heil nor is there any mechanism in the eye or brain to perform the 
reconstruction of Sl эу the television camera, On the psychological side, our reflective 
On what Spearm: um physical world is based on a quasi nferential procedure—namely, 
of directly pe аа would call an * eduction of correlates . We have no means whatever 
We can comp: APANE the actual physical events with the alleged mental copy in the way 
have fhümebi th them with the copy on the television screen. And in any case H should 
World is devoi » мерина were far more startling than the similarities. The physical 
leaves out t MS of all secondary qualities (unlike the mind, the ordinary television camera 
the colours instead of putting them in) And if, as the modern physicist main- 


tains, th 
he events i і : 2 ; 
з events in the physical world consist of particles gyrating round each other and 


emittin 
waves of pin i и А у 
g waves of probability that traverse space-time in geodesics, then none of this 


find 
pine hago in our visual field. 
comes to is this: bn waive these rather dubious analogies, what Dr. Smythies’ theory really 
' scientific dins i $ he individual's ‘ personal space 25 studied by the psychologist and the 
just “ two Gites postulated by the physicist exhibit no differences 1n kind: they are 
I doubt if ES erent sections of an n-dimensional space, not two kinds of section . But 
cach of hun пе psychologist or the physicist would agree with his versions of space as 
бут un erstands it - 
iles о begin with, every indi 
blind сі ресе 18 different from vis 
early show) is different from either; 


vidual experiences not one sensible space, but several. 
al; auditory space (as the introspections of those born 
9ne) locate their vi х г ! when their eyes are open, many people (I for 
Actually perc E visual images in a space which is quite unrelated to any space that is 
these, and келді Гһе part played by the proprioceptors 1s more obscure. Without 
Poor wee orn without the contributions from the inner ear, we should have a very 
pran Batronaut lirection and orientation: and what meaning can Чр апа” down' have 
t е temporal atina windowless capsule when deprived of the sensation of weight? Finally, 
istances еы, E: of kinaesthetic sensation scems essential for the recognition of 

Certainly it is quite unsafe 


Tact 


Space with his ‘vi 5 to identify the individual's * private 7 or Ж subjective * 
Continuum) Б visual space . 'This in any case is not а space (which is an infinite 
Carried out b "m field? (a very restricted type of continuum). In a factorial study 
Space came y Miss E. А. Hudson the largest contribution to the general factor of subjective 
escriptions non from visual perception, but from the perception of movement; verbal 
there were came second; visual imagery third; visual perception only fourth. Moreover 
Not a sim: oy individual differences. A mans private or sensible ’ space 15 therefore, 
conceptual e three-dimensional percept but a highly artificial construction, quite as much 
as perceptual. If the man were a physicist, it would not be a section of the 


1 I : 
tis i cs м 
a little surprising that, since our first ancestors emerged from the sea and became land- 


anim; 
als, w 
e " 
, have evolved no new sense-organ for the perception of space or of the energies which 


о 
Perate in pace 


S.P. 
E 
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ives it, 
m i i ssi s he conceives 
1 hysical space; it would be identical with physical space as 
hole as р! e; i 
me s is also a highly artificial concept. 


t o 
ewton and mos the 
For him 


‘ t bea 
at " sensa and physical objects re gain 
Nevertheless it is hard to see what ранае р - 
of the sorts of Space or by the somewhat > time with 
е а certain plausibility in unifying Des eei, ті part o! 

hat events in my own conscious life-history fo f this 
events that make up the life-histo n rise at the 
Sort seems implied when I talk of waking at the proper time to watch the posee ver, Юг. 
solstice. Yet even here I doubt whet! is the right assumption. ta portion of 
Smythies tells us that with his spatial model “ the visual field is able to represen = are (so 10 
the physical world ", much as a mirror Will re-present an object when the two 


I can se 
› in assuming t 


1 пасту yevécews тобо 
* This view is as о 
or actual empt 
Coexistences ” 
edition 189b). 
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speak) face to face in the same room. Apparently he supposes that sense-data can only yield 
knowledge of physical objects, if they resemble them.! But a mirror-like resemblance is 
an unnecessary and indeed an improbable requirement. What is needed is merely that 
the two shall approximately correspond.* Without some such correspondence our 
Енш would fail to effect its aims; and neither we nor our species could expect to survive. 
E the correspondence need only be a correspondence of order. The philosopher, and 
m more often the philosophizing physiologist seem prone to forget that natural selection 
lis not cater for scientific curiosity about the universe: its concern is merely that every 
Че should gain a living. 
if wu cmespondeneg can exist without both corresponding structures being spatial. Even 
y were, spatial relations alone could not guarantee what is required. It is the corres- 
енеда we must investigate. Since they are never exact enough to amount to strict 
morphism, a correlational technique would seem to furnish the simplest means for most 


Investigations. Here again there are obvious and urgent problems for the statistical 
PSychologist to attack. 


B. Tur Ввлім AND LEARNING 


Mathematical Models. "Теге have been several attempts to construct mathematical 
E Simulating a nervous network with completely random interconnections, supple- 
inap = аз а rule by devices for reinforcing appropriate connections and eliminating 
ТЕ me connections. Some of the simplest have been embodied in actual working 
é ose The most ambitious perhaps is the * Perceptron 2 From all of them the con- 
learns e 9 be drawn is much the same: a mechanism based on a completely random network 
to acco mer little extremely slowly, and needs an extremely large number of ш 
A rm. ish even the simplest type of discriminative reaction. Whenever the task is z 
randon, б some degree of non-randomness seems essential, though a certain de о 
entails ness renders behaviour more elastic and so more adaptable; and where learning 
machi m addition some type of problem-solving, then, it would seem, no computing 

ne working on an entirely random network can succeed*. 


than The Neurological Processes. Far less is known about the neurological basis of learning 
hys; r. Levy appears to assume. Both Eccles and Kinorski agree that the hypothetical 
P 'Ysiological concepts postulated by Pavlov—irradiation, induction, internal and external 
bres half-unconscious aim seems to be to account for cognition without invoking дақ se 
an relati, cognitive or mental relations. The more familiar causal peas, oe ПА; А 
is impossible of similarity are each in their turn treated as capable of inn the job. edere 
to ове е to dispense with a cognitive relation sui generis—a relation of direct AE Eun FH 

elsew Organisms which possess consciousness. But I have set out my arguments y 

еге and need not repeat them here. 


Bone I shall not attempt a formal definition of* correspondence E here. Iregard DL a generaliza- 
оп са in matrix algebra is called ‘ equivalence Pe An illustration may help. %, а поїез boe 
COrresp, Staves of a printed orchestral score form a spatial arrangement of ek s eem ey 
Spati Mie with the musical sounds as heard, but in no way resemble them. I he sounds are not 
al; still less are their relations to the corresponding notes spatial relations. In point of 


World е Contents of our ‘ private sensory space ” formed a complete facsimile of the physical 


Es to which it is imperative we should respond if we are to survive. 

„Се N. Rashevsky, Mathematical Biophysics, 1948. W. S. McCulloch and W. Pitts, ‘A 

Н Caleulus of the Ideas Immanent in Nervous Activity’, Bull. Math. Biophys., V, 1943, 

Е, Ros f£ W. R. Ashby, Design for a Brain, 1952. W. Grey Walter, The Living Brain, 1953. 

in the enblatt, ' The Perceptron: A Probabilistic Model for Information Storage and Organization 
tain’, Psychol. Rev., 1958, рр. 386f. 


‹ 
Cf. R. M. Friedberg, ‘A Learning Machine’, ІВМ 7. Res. and Devel., ТІ, 1958, рр. 2f. 
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$c NOR 
i i 2 ical meaning 
inhibiti and the like—'' have no neurophysiological or ое beer 
прена д seen, the anatomical arrangement of neurons іп the нт 2 perpe. 
Te з ircli by a kind of reverberative activi у, EET 
y impulses to keep circling around, by a See с: 
ee chains ;* and Rashevsky, Young, Householder and Landahl, and « 
re-ex : , 
attributed both learning and retention to the 
a hypothesis might account for short- 
permanent storage, for it is difficult 


x ons; Such 
se continuously circulating patterns. 


h seems most convincing is that (arp 
it assumes overlapping of impulses, synaptic 1 EU 
5 A а OPa a v a good aos в 
ynaptic resistance.! There is now неді Бе 
ese several assumptions; and if this Нурота Levy 
St be some specificity in the neural pathways. mselves 
f learning which Foley and I carried out greene 
m sampling. I would prefer to describe Pe notti 
assumption as depending not on a sampling theory, but simply on a stochastic “taint 
nty at the initial stage, but only a partial unce ntirely 
What, as it seems, adaptati he neural responses should be е 


ess 
A ме e proces 
de some measure of freedom. For the rest the p 

han of sampling. 


C. Tue BRAIN AND THE WiLL 
Dr. Levy complains 

Clarke and his deterministic Supporters, I have ‘ because 
as such ”. This was partly because * will’ is such àn elusive concept, and partly ? blem 
in considering the relations between brain and mind, the study of the cognitive p мв, 
is logically Prior to the study of the conative and likely to prove far more M oes one 
Many psychologists have denied that anything like * wil] could affect the brain; but n 
can deny that the brain affects Cognition. 


е problem of * will ' we 


- ; { ith Mr. 
The Nature of Will, that, even in the discussions ЖА wil 
‘rather shirked the problem o 


is to 

a term is t 
must first agree how the "Y^ mean 
5 of the present argument I shall take the word 


ЭТ schanism* 
Xj. Konorski, Conditioned Reflexes and Neuron Organization 1948; cf. id., ' The Me 
of Learning » Symp. Soc. Exp. Biol., IV, 1950 рр. 409 ' 
* Cf. В. Lorente de Nó 


$ Е a Neurol., 
1 Studies on the Strucs tex’, ў. Psych. the 
3, Pp. 381. and XLVI, 199 E n nau mel ба Some Properties of 
Cat's Isolated Cerebral Cortex E a Physiol., CXI 1950, р. 50f. ' 
MZ Young, ар. С. R. de Beer, Е, е АЧ 4 


‚‚ А. 8: 
ES rich, 1938, pp. 1791: А-Қ: 
Householder and D. H, Landahl, Math, bh: dus e nd Мараш System, 19 
Everyone is aware how a tune or a phrase will * ной Ma G 
no doubt iterative p 
distance recollection 5, 


iva d 5 
nd unconscious, help to keep alive 
“үу, McDougall, 


memory ’ is being driven home. x diagram on 
al Psy s diag i 
р. 143 with Eccles? di ga, 1905, chap. уп. Compare ШШ 


is 
agrams, ор, cip pp, Е is that Eccles 
thinking in terms of Streams or (eT Ede. ы proe than in terms 9 
single neurons. But that is a Modification McDou all wo ld willingly have accepted. 
partly for this reason that 1 formulated оте Б: uld v gly 
analysis: see also the rec Ri Tucker aps 
by Factor Analysis ’, Psychol, De А Sé] ma 
of Rats and Fish on a Probabili Е > incetony |? 
ë There is, for t evidence to Shaw: Educ. Testing Serv. Rep., Pri айо, 
efficiency in the synaptic ; i disuse ° bus t G m 
and A. K. McIntyre, ‘ ian M s VII, 
466f., and op cit, sup., pp. 203f, 


d factor 
Curves 


9 diminished function: p 
onosynaptic Reflexes’, Nature, 
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E up agency whose existence and activities escape detection by the 

егеси eee — that the physicist has been able to devise.* With that definition 

pies eed e but two ways їп which we could become aware of its working. 

believe that е ae irect intuitive apprehension of its action. I myself am inclined to 

as felt, for Жасы B true. o doubt the alleged experiences of a conative effort’, 
ance, when v 


паев ено sensations с endeavour to lift a heavy weight, consist in the main, of 
into effect "poena But in wishing, yearning, wanting, and striving to put my wants 
a d pda Hs have a direct awareness —even when no overt movement 1$ made—of 
the vii iN 5 tendency; and this experience appears to supply the chief source for 
spective a hic conception of force. However, these rather questionable intro- 
clusive. (i) itenim d can at most only be cited as confirmatory evidence, not as con- 
for our belief Jut secondly, the brain itself may act as a detector. In that case the evidence 

in the efficacy of will would be indirect—an inference from the way in which 
dify, our bodily reactions. How far this con- 


voluntary e 28 
ry effort modifies, or seems to mo 
answered in the first 


€e 1 с 
тера А у is permissible or probable is a question to be r 
must turn a hysicist and physiologist; and it is to them the philosopher or psychologist 
The Ph Store йеп vows of his own. . | 
examined ара Possibilities. Among physicists Eddington is 1 
hypotheses he issues in some detail. He has at different times advanced three possible 

Ses, 
the ddp німі I will call his pre-Heisenberg writings he put forward his own version of 
the days ejt of monism that had become increasingly common in this country from 
mind-stuff Mill and Mach. «To state it crudely (he says) the stuff of the world is 
the meia 4 . and within the world the main cleavage 15, not between the material and 
only with ed 1985 between the metrical and the non-metrical ". Physical science deals 
non-metrical metrical aspect; mental attributes may be purely qualitative and are therefore 
most dubi À Volition he held to be “ genuine '; but he considered it to be one of the 
(н) A pits in the theory of the interaction of mind and matter - | 

expelled de M years later, however, he tells us that the recent revolution which has 
our attitu a ine қ from present-day physics ser is sufficient to justify a reorientation of 
number v towards the problem [of frce will] . And in this he has been followed bya 
is not "o younger quantum theorists. Yet уі though the door of freedom is opened, it 
&minute as open wide ”. Overt bodily behaviour depends “ оп a kind of trigger action; 
in the als аа change in а nerve may release a vast amount of chemical energy pent up 
it RUM ез ТЕ therefore ме accept the uncertainty principle (as most physicists do) 
mind mi 8 conceivable that, within the very narrow margin which that principle allows, 
might behave as a kind of psychokinetic mechanism able to produce these “ minute 
»3 


the only writer who has 


Physic; 
Е changes within a nerve 
n 5 7 маб 
© Nevertheless, after some hesitation, 
аз i i 
ons to be discussed in a moment; an 


Eddington himself rejected this hypothesis 


for 
? d his last hypothesis turned on a distinction 


4 me * . 
arises SENSUS квй agree that the brain is in any sense an t organ of will ^. In origin, I admit, it 
ment: į в rudimentary outgrowth concerned essentially with the task of improved motor adjust- 
s an vot Is primarily an organ of practical behaviour rather than of cognitive understanding. 
integrative mechanism its chief function is to undertake the complex organization needed 


ог doi; f E 2 a 
oing one thing at a time. "То this the mental counterpart is in my view attention’ rather 


fhan << 
in Hà Nd *. As Sherrington puts it, «а ‘willed’ act is but the culmination of attention " (Man 
attentio ature, p. 270). However, Dr. Levy might retort that attention at its highest is willed 
2 Pap involves a non-mechanical choice. So here I retain his key-term. 
his cs, S. Eddington, The Nature of the Lal World, 1928, pp.27Sí. Аз he explains, boten 
ess an = on causation and volition had to be largely re-written owing to the fact that in 1927, 
with the welve months before publication, " quantum theory definitely entered on a new phase ” 
2A кашк of Heisenberg's principle of uncertainty. 
- 5. Eddington, New Pathways in Science, 1935, рр. 88f. 
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But this introduction o Ner, 
Scription of the пай eae E 
Y operates on the pus but 
n alternative to the second hypo 


it, organization) appears to be a de 
tivity rather than of the manner in Which menta] activit 
ac 


cesses within the brain. Hence it need not be a 
rather a consequence of it. 


52850 
1€ second hypothesis id 
be sumined up as рун. ПЕ, could 
jectures that the smallest [neurologica]] unit in na уме MN [M E inorganic 
mass, the ind i : insufficient to allow £16 x 107? 
he lightest kno: drogen) has a atin million oF 
gm. And if Eddington is using the Word billion in its English m prona this is very 
1075), then а billion atoms of hydro; mass of 1-6 x 10 к s clear that 
much larger than the m 0-12 вт). Hence it seem 
Eddington Was assum; 


But 
ve-cell. 
Smallest functional unit would be the паруе 


llest 
B as the sma 

if, as was argued » We must Tegard the Synapse or Synaptic knob as 

it, then his difficulty disappears. 


en 
estion? 
is suggesti 
What then does modern neurology make of this s 
Ust plain]y turn from th 


i 2 Professor 
© Physicist to the physiologist. Pr 
herrington’s ablest 


t this point we 


but 

one, f 

f a nervous impulse involves, p out, 1 

В in such а Case, as Professor Eccles É and simul- 
Uences were exerted at a large number of points consistently 


io-tempora 
Pidly integrated in the form of a changed ed by con- 
Pattern o activity Within ¢ *urona] net d US, in the Cortex as pesci. effectively 
tempora Curologists th Unquestionably exists “д mechanism that eu. presum- 
amplify these inute effect, » Provided they for, a Meaningful ’ pattern (i.e., 
ably, 4 Self-consistent and Convergent Pattern), « and are not random ”,? 

We may therefore imagine that in се 

and ampli er of i 


г 
tecto 
А 5 А аз a de 

rtain circumstances the brain could act 

effects exerted 


т physica 
Y the * win ', even when no а ЫП 
18 Su; їсаїе to detect them, ut for this urpose certa 
must be fulfilled, " 
G) First of » 8 certain Number 
level of instability he i; 


е minute 
instrument i i 


T 
e criticà 
f neurons must already be at or near е шу 
s na e Influence of he ‘wit > ОШ then be to increasé the p 
that some of these Neurons ill discha 
sinks to а fairly low 
f: 


ons 

ical neuron 

| "deer, om the activity of al the soie the braid 

г т S їп States of ер sleep, anaesthesia, and the li it impulses 

ails to respond to minute ў Hences of the < ill’, just as it fails to transmit eptiona 
NSe-o, nally intense; and in these enis by 

mental states the low ] € brain can be readily demons ill only 

- quum r wi 
the electro, епсер B ever, the manifestation ОЁ consciousness o 
а part of the brain need be actiy, at level 


n 
ckgrou 
: the rest will Supply merely ba 


TALS. Eddington, The Philosophy 


Ф Physical Science, 1939, рр. 3966, 
е Eccles, The Newrophysiologicgy Basis of Mi; 


nd, 1953, Pp. 278-79, 
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activity, And apparently almost any part—almost any set of interrelated cells—will 
Serve,! 

These unexpected facts have an instructive bearing on the relation between brain and 
mind. In my view the mistake of Descartes lay, not so much in his dualistic theory ofa 
Don-spatial, non-material mind, distinct from a material brain in physical space, but un 

1S proposal to make the two interact at some central pontifical point in the solid spatial 
mass that makes ир the brain. Here “it sits and governs ". His account thus treated 
the mind as the sole imperial arbiter of a totalitarian state, whereas what we now know 
of the organization of the brain itself suggests rather that it forms a vast society of living 
Units which must be ruled on democratic principles. Үү 
(ii) But secondly, the activity exerted by the ‘ will’ must itself be an orderly activity. 
t can only function as an effective modifier of neuronal activity if its own activity exerts 
а Patterned ‘ field of influence ', to borrow Eccles’ phrase. Іп that case, as he says, 
the neural output that ensues will be determined by three factors: “ (1) the micro-structure 
of the neural net and its functional properties ”; “ (2) the afferent input ” (including presum- 
ably feedback); and “ (3) the postulated * field of extraneous influence’ ” exerted by the 
agency we loosely call the mind or will. 
‚ This then is a plausible hypothesis offered to psychology by contemporary neurology. 
t is avowedly no more than a tentative speculation. But it keeps within the limits pre- 
scribed by contemporary physics. ‘The interesting feature is that, instead of the more 
familiar notion that the mind functions by detecting the activity of the brain, the brain 
unctions by detecting the activity of the mind—and, under certain conditions, by failing 
to detect ог so failing to transmit its influences. And, since the processes involved can 
"uh be treated by statistical techniques, the hypothesis becomes of special interest to the 
Statistical psychologist.? 


1 Р - 2 А nes. iin Та 
Аз Eccles points out, this is consistent with the clinical evidence that “ mind-brain liaison 


i$ not į m a large part is 
ONSE interrupted by the excision of a large part of the cerebral 9 а PIU 5 
Pied by intense activity that excludes liaison, i.e., by a convulsion of ар 


“Ор, cit., р. 277. 


for * An extended corollary to this * detector hypothesis ' might conceivably E pois eoe 
Some of the anomalous results reported in experiments on telepathy and the like. Let me add, 

(y ever, that it throws no light on the special Cartesian problem raised by Dr. Smythies and others 
+ Psychic, Research, XL, p. 395), namely, whether or not the mind itself is extended in space. 
Would only point ot that the fact that certain mental contents are spatially extended does not (as 
the DPears to maintain) prove that the mind is spatially extended. But, if we accept a relational 
SA 9f space itself the question ceases to have much importance. For certain purposes the 
Se is of course ready to treat any event (e.g., the fact that » persons simultaneously perceive 
bee take to be the same object) as specifiable by a number of coordinates (here Зп) and there- 
‹ o the mathematical sense a ‘ point’ in a multidimensional ‘ space’. But this is an analytic 

» Not a concrete space in the sense intended by Dr. Levy and Dr. Smythies. 
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THE GENERAL AESTHETIC FACTOR. I 
То the Editor, The British Journal of Statistical Psychology 
о the 3 


is Journal, 
ic Factor’ (this Jour! 
"The correspondence on ''The General Aesthetic wende ст questions 
—The ee : d S г > ех : Д 
а interesting for what it implicitly raises as NE aeri Сг (бүгі Burt 
XIII, 87-92) is in istical evidence offered by Miss Williams and < sase whic 
n or the statistical e y ae strong cas 
“he ня nl feel that in his letter Mr. Paterson has not pre Sun aie Taine problem. 
Tsay this becau idence offered is, in part at least, irreleva à and how 
s, and because the evide ed 15, anera! Aesthetic Estoy; 3 
i Н а question concerns the existence of a General Aesthetic 


is 
istical analys 
memberi 3 a statistical Ж 
i be described if found. Reme bering that we cannot get out of a g д кезігер; which 
в a oth E we put into it, it behoves us to ask whether the original response 
re than wi , 2 : 

ic used to generate correlations for the analyses, ha 
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aesthetic 

ve any relevance to a S uri eee the 
© appreciation ’ as opposed to one of * preference a : orin other ve^ A EREA ann 

$ of consistent modes of hedonic су aluation, by a cultu y demonstra 

ek with minimum intelligence not far short of average, be relevant = of sense data 
tine Bead appreciation is the perception (and presumably the valuing e. 
i ional form ? : ap evalua’ 
Е deem is a minor issue of definition which has first to be quom o ug has, ЮГ 
feeling-responses in other modes than vision and hearing can be pes s ue cannot 
instance, been maintained cians that smell and taste pre can enomenology 
aesthetic. If w ground that peculiarities in the р f aesthetic 
detached non-instrumental character 21 sst sha 
We do not demand that the factor anas factors 
all modalities, or if he insists on demanat інісі 
e modalities, even when general intelligence and motivation are For the 
hat he has found Was not aesthetic by definition. 
purpose of argument then we shz 


by some aestheti 


S n депо” 
S back scratched. 71 "huge y 
€ lies in the material being ac 
subject 


m t he сот” 
85 generally desired for aesthetic reasons within tl 
mon culture of the two, 
The problem is then one of interpretation H 
either (a) that one is 


eans 
қ sumably m 
and in aesthetics this presumably 

testing the theories of some 


> сап е 
ДР a иез v 
aesthetician where these theo 
ational language, which is mor 
a preference fo: i 


“ill express 
€ specific than “ some people neil 
т certain definable attributes of objects, and these preferences are t 
better on a metacriterion!, than other preference 
get out of a 


an 
one C? 
S” (which seems to be the ved psycho- 
hat one is testing a theory base 

ch as perception 


alize 
ғ » generali 
or attitude studies, which can be gi 

to aesthetics, 


In the correspondence Professor Burt has he has 
on the peculiar quality of the in aesthetic activity. Whether asuting 
confirmed Fry’s theory much on what we accept ii m iversity 
operations, when we are investigating common qualities of mental attitudes in а d Frys 
of aesthetic activities, as on the formal similarity between Burt’s findings an esthetic 
assertions*, But, if we ars after Fry, a test of different acts of à 


riteria, vide Carnap. 
i rather tenuous, Е 
which he * conveniently labels . 


о 
: Р itive resP 
ТУ 15 writing of ‘a certain positive 

- . the Specifically 

defined common denomina i 


пепо” 
> М Һепоте,., 
aesthetic state of mind ’—surely а р ntify 
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introspective reports having far greater complexity 
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<i 
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genie nag contexts with very similar material (stylistically and iconographically) 
statistically it ane than Burt’s evidence 3 and we might then discover that the 
елй о P Dicant residuals under the different methods of testing (this Journal, 
of ые. EUN ould be somewhat greater. / Incidentally, when comparing the results 
га the use of the expression different methods of testing is surely 
sot singly н M interpreted as a statement with implications for aesthetic theory, and 
* right? E. i the language of а n educational psychologist 3 for it implies that there are 
reflect [е nse aera in ability or ‘ performance at tests which in some Way 
of subjectiv eee of the individual. Such a statement is not admissible in the context 
Professor has чет еа. but belongs rather to the implicit absolutism which Шш through 
edhe tpe theorizing and his interpretation of his general factor . 
ен анн Ft somewhat in the interests of brevity we may say that our problem 
Sorting, and existence of a general aesthetic factor based primarily on hedonic preference- 
in Varieties FE on judgements of aesthetic merit (a distinction investigated by Morris 
(d) às Perm d uy I alue, 1956), such a factor can be accounted for in two ways : either 
Толе ху = that aesthetic value exists and can be correctly perceived by an ideal critic 
form, that 2 i approximate in varying degrees—the extreme of absolutism— or 1n à weaker 
Person pe all aesthetic evaluation will tend to take one of a small number of forms in а 
ability Meri ed to certain material over sufficient time (because of some inherent aesthetic 
be К a is sufficiently similar in all persons) : or (b) at the opposite extreme it might 
the time d : for by a complete subjectivism in which all value-responses are correct at 
group HS are expressed, and subjects may tend to agree because of conditioning, 
Which are Shean exposure to selected material, or something like those hedonic shifts 
3. РУ ЕЕ v by Flugel under the heading of ‘ L Appétit vient en Mangeant ' (Brit. 
At E ЖЕУІ» 1948, рр. 171-190). й . 
Detention. гае the group factor 15 interpretable as the expression of that ae 
artefact of b which we are all capable in some degree ; at the other extreme it ad the 
Who will e m culture imposing a conformity of responses ona population of sul xem 
exhibitin ы Ш e physiological limits, value any properties, direct or relational, or any о ject 
t has ше properties, for reasons which are a mixture of the aesthetic and non-aest s 
use of n suggested? that both theories in their extreme form are statements var e 
is ib te and hence empirically untestable. Professor Burt has not indicate : ow 
and a со demonstration could be part of an experimentum crucis between an absolutist 
ec aesthetic theory ; and, until he does 50, Mr. Paterson’s question ae 
at all, UU It is, of course, probable that his question is not really one for psycho ogy 
of a post h or theoretical aesthetics, and that this 18 disguised by being re-phrased in terms 
The = interpretation of statistical results. | Me - 
that of * с iners between the two explanations of conformity in aesthetic Ju gements 
dispute x. E and that of ‘ innate ability '—has some similarity to eL sp oim 
into n the assessment of intelligence ; and probably this has. misle | Mr. aterson 
putting the dichotomy in а rather misleading way, and Miss Williams into suggesting 


Prefe 
T! H 8, . me x 
ence. A choice situation is necessary and sufficient to elicit preferences, but neither necessary 


Nor вц єў т г 
to ome to identify that with which Fry was concerned. | Burt has quoted it without regard 
and no; Ж Operationally he has not shown that his tests differentiate between aesthetic choice 
to UB сс choice except in terms of the material used, a distinction which Fry is anxious 
VI p тыр. 1926, р. 2, third paragraph). Ж | 
than the Ou the Mind Works (p. 307) we read: ' the Venus of Milo would remain more lovely 
man and ucen Victoria statue in the Mall, the Taj Mahal than the ‘Albert Memorial, though every 
Value, Bee in the world were killed by 2 passing comet's раз”. Apparently not only aesthetic 
SPeculatio relative values, are absolute in this theory, which is perhaps derived from G. E. Moore’s 
ns on the fate of a Greek vase buried in the sands of Carthage for all time. 


2 
(4952), 9» Aesthetics and Language (1954), oF Carver, Aesthetics and the Problem of Meaning 


74 Notes and Correspondence 


that Miss Conway's tests on twins will probably settle the issue. 
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The subjectivist theory, on the other hand, 
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to give vocation. 


sthetic 
; s ss in aesthet! 
al guidance on the basis of scores in a 
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thetic factor loadings of some of Wash ptless 
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^ B easure 
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с ephemeral nature of the test material used in experimental дез тыу а 
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tics or 20th century Surrealists. To 
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THE GENERAL AESTHETIC FACTOR (Reply) 
of Cela difficulty seems largely to arise from a confusion between Uter 
persons pes un obtained by correlating tests and that pour у MEET 5 
tion lus b nder certain conditions the two may be indirectly related : W uds the " у enm 
measurem du. planned so that both methods can be applied to the same : ү ke. ао 
апа vice = obtained by the former are the factor saturations obtained by 5 

Мт. Fori But here we have to do with two distinct sets of Re dn 
aesthetic ; aterson's inquiry was concerned with an alleged general factor Hy 
etic appreciation in all the different fields which it 1s possible to study. Such a factor 


с; H 
Eon be confirmed or negated by correlating tests for different types of aesthetic KCN. 
of this , д first sight it might seem that Mr. Gregson's questions relate to ben оа ANDE 
pe келен factor. But his main argument, if we understand him rig it n rn oen 
EU that the responses to the tests described by Miss Willians p 26 де 
could n the testee's personal tastes ОГ * hedonic preferences Й if us E er iis 
реет claim “ any relevance to a theory of aesthetic арргесщнш = d RE Ж. 
and in, "s can be dealt with by statistical analysis, it calls for a very dii E Xen 585 
enga, deed a very different type of research from those on which Miss Wii à Ў 
aged, Such a question must be settled not by correlating tests, but by correlating 


bers [ ing t | | 
ons, e.g., by comparing the different orders in which the individuals tested arrange the 


test.j = 2 
items, Even then the results need to be supplemented by introspections secured from 


i ies who take part in the research. Correlations of this type (tome poU, 
Wor ns) were given in the book which Mr. Gregson subsequently quotes (How th 
5, pp. 280£). But they have little to do with Mr. Paterson 8 problem. | К 
of E Some measure the issue which Mr. Gregson raises is, as he himself yx C 
e TE MOT and therefore to a large extent merely verbal. Are we de ей Р dis 
originall, aesthetic’ to the general factors we have found? In point О i be Е 
Which y adopted as a convenient label. ‘Those who are engaged Р t! dare MES 
Psycho} f. Gregson mentions—educational and vocational gut inualls a 
esi 9'ogist whether he can supply any convenient tests for ability in d dune 
and nob and in the various branches of music. ‘The tests described by SEDE а А; 
Psych urt had been constructed for these and similar purposes; and ес с v. 
р оору to which we now chiefly wished to draw attention was the Fi д dion 
e ral ability underlying skilled execution and judgement in each of these di eren ields. 
(whic үе a term which would be applicable to all these branches of асбон. an ic 
and e 18 еши used) tends to suggest visual art to the exclusion of musical an р А 
we chose the word ‘ aesthetic ". | 
In the chapter on “Тһе Psychology of Art? which Mr. Gregson quotes, Burt om 
a d that many of the responses to the tests there employed (and indeed to ee т к) 
Said ше to do with aesthetic feeling in the stricter sense : s C ote ee ae ph 
heces offer not aesthetic judgements, but personal judgements bc n xs d wis 
ers. sarily imply that the tests are not tests of aesthetic арген but Dt exhibit 
any s ced from lack of endowment or perhaps from lack of training, 2 
arked degr ic appreciation. М 
Is there а тт. who score high marks on the tests may be validly 


eser : iaion? Mr. G ks if 
: ibed a. i 1 itv for aesthetic appreciation: т. Gregson asks 1 
9 S possessing а general capacity fo destin Қ кеспені 


* protagonists of the general aesthetic factor as a test measure WI 


State 


ЫН idati n lated with teachers’ estimates 
for the y way of validation the results of the separate tests were согге а 


Would Specific type of ability with which each was concerned. But үң eum that л Стерѕоп 
Ever a. Dot accept the ordinary teacher аѕ а sound judge even of specific aesthetic qual ities. How- 
anı Bs the third paragraph of his letter shows, this was not the issue he wished to raise. Both he 
less SE Tt (in the passage quoted) are concerned with the nature of aesthetic value in general, regard- 

its manifestation in any particular medium. 
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of nearly all of us and very possibly a// the judgements of some of us were subjective, and 
it did not necessarily exclude the existence of an objective component in addition to the 
subjective. 

As Mr. Gregson implies, the controversy over the objective or subjective nature of 
values is commonly supposed to be purely philosophical. But in our view there is no sharp 
dividing line between speculative philosophy and empirical science ; and psychology, 
even more than the other branches of natural science, often has evidence to offer on what 
Were traditionally treated as problems of epistemology or metaphysics. Our own arguments 
for the objectivity of value were based on a relational theory of perception. The counter- 
arguments for the subjectivity of value are essentially the same as the familiar arguments for 
the subjectivity of our other perceptions, e.g., our apprehension of material objects in three- 
dimensional space. The latter depend on a confusion between two senses of the word 
ogni between what we perceive and the process of perceiving it. | 'The latter 

oubtedly subjective, i.e., mental. It involves a relation between a conscious subject 
and the thing that he cognizes. But this does not imply that the thing cognized must also 
* mental. And the same reply will hold in the case of the values that we cognize. The 
act that a round baize-covered card-table appears to one person oval and to another 
pare to one green and to another grey does not prove that the table itself is purely 
P pod And the fact that one design seems beautiful to this person, banal p m 
Mos, кеші: to a third does not prove that aesthetic value is itself subjective. | qually o 
Ourse in neither case does our reply prove the opposite view. ‘The objectivity of value, 
ШЕ the Objectivity of material things, remains only a hypothesis that can claim the highest 
ады because of its explanatory power. Thus, to take almost the only see 
н Ыы statistical comparisons, the fact that the similarities between the = -ord = 
t пед by people representing such widely different cultural backgrounds are ar greater 
an the differences seems to favour an objectivist rather than a subjectivist hypothesis. 
hey the arguments we brought forward on this particular issue were not uc a 
ute pral or introspective. We maintained that our experiments demonstra ed tl 
< 15 commonly called aesthetic appreciation 15 essentially an ability to appreciate 
Shapes, colours, sounds, and even emotions in certain relations us This not only suggested 
m the appreciation must be general, i.e. independent of the medium in orn the үү 
Б. embodied (visible, audible, kinaesthetic, etc.), but also seemed to imp y E өр) me 
is ence for those relations. ‘The use of the word ‘ beauty to describe gest eti 
Perhaps liable to be misleading, especially since, in these modern days, the word has come 
i lated with the various cheap and sentimental forms of pretann: ie ae ert 
Part] ton really detects, so we have argued, is the evidence of order in a -— Late w 
tly ordered. But to justify this view at length would lead us far beyond the limi 
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ch the present journal is confined. 
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Psychological Twin Research. By Torsten Husén. Stockholm: Almquist & Wiksell, 
1959. Pp.153. Sw. Kr. 18. 


Dr. Husén's study of adult twins is not only the most recent but also one of the most 
thorough; and, in view of the renewed interest in mental genetics among British psycho- 
logists and educationists, it seems well worth while to examine his conclusions in some 
detail, and compare them with the results obtained in this country in similar studies carried 
ош on children of school age. ‘The data on which his investigations are based consists 
9f the medical, educational and psychological information obtained for the twins discovered 
among the young men of 20 called up for National Service in Sweden between the years 
1948 and 1951. ‘The original aim, so he tells us, was to study in a large and representative 
Sample “ the hereditary-environmental conditions with special reference to intelligence 
test scores and school marks ". But at an early stage of the inquiry he found it necessary 
fo start by examining, far more closely than previous investigators had done, “ the 
methodological problems of twin research ”; and this forms the main subject of the present 
Publication. ' 

‘The material collected related to nearly 3,000 individual twins. But the analysis here 
reported is restricted to two main samples: first, a group of 900 pairs, who constitute the 
basis of the main investigation; and secondly а ' control sample' consisting of 50 pairs, 
Wing in the Stockholm area, who were subjected to a more intensive study in order to check 
the validity of certain of the diagnostic methods employed. ‘The tests used were mainly 
verbal, and were applied to groups. They consisted of (i) Synonyms, (ii) Concept Dis- 
crimination, (iii) Directions (substituted after 1949 for the original Number Series), and 
(iv) Matrix. The statistical analysis is unusually thorough. . 

In general the results thus obtained with adult twins fully confirm the conclusions 
drawn from studies of children in the London surveys. 'To begin with, it is noted that in 
both the physical and mental development the average level of twins falls below that of the 
Seneral population. In height and weight the difference was about 0:20 S.D.; and, as with 
И E London twins, the inferiority was most marked in the case of monozygotic pairs. 

ith the intelligence tests the average of the twins was 4 I.Q. points (about 0:25 S.D.) 
elow that of the rest of the population. Dr. Husén reports that “ there were nearly twice 
3$ many twins as single-borns with test scores below 1.0.75”. Similarly in London 
Schools there was a decidedly greater proportion of twins in special schools for the mental 
ficient than in the ordinary elementary schools. The differences Dr. Husén Апыш 
Cülefly to disturbances during the pre-natal period and at birth. This also agrees Wit і 
16 evidence as to causal factors obtained from the case-histories in our own investigations. 
For height and weight the intra-class correlation amounted to 0:89 and 0:81 with 
monozygotic pairs and 0:59 and 0:56 with the dizygotic group. The Londen DUE 
Ea 0-95 and 0:91 for monozygotic pairs and 0-47 and 0-58 for dizygotic^ Dr. d 

€s, as we had done, that height is affected more by ‘ heredity and less by environme 
Зап weight, With the intelligence tests the correlations for the monozygotic pairs was 
ti 0 and for the dizygotic 0-70. Our figures with group tests were 0:91 and d en 
Vely.? Тһе fact that his figure for the dizygotic twins 1s somewhat higher than those 
oe in earlier studies he himself attributes to the fact that his batch was confined S one 
Sud only: we should be inclined to attribute it partly to the fact that the persons tested were 
*r and the tests employed more heavily weighted with verbal items. As Dr. Husén 


s Cf. C. Burt and M. Howard, this Journal, IX, 1956, pp. 123f. and refs. Mr. Sandon reports 
Маг results (ibid., XII, 1959, p. 135.) ; 
Б * C. Burt, Brit. Y. Educ. Psychol., XXV, 1953, pp. 168; cf. J. Conway, this Journal, XI, 1958, 
S (The figures for monozygotic twins here include both those reared together and those 
apart.) 


3 
Cf. Burt and Conway, loc. cit. sup. 
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both was different, and treated this as a safe indication of dizygosity. He then calculated 
the relative number of cases in which a classification based on various readily accessible 
clues agreed or disagreed with this basic classification. ‘This enables him to express the 
value of each clue in terms of a probability coefficient. He then derives a formula for 


estimating the accuracy of a diagnosis based on all the available and independent clues, 
viz. 


1 


р 
Dj D Di Di P 
Еа “ММ, 


Where b (the proportion of correct determinations) indicates the accuracy of a poly- 
Symptomatic diagnosis based on п symptoms, М; and Dj the proportions of monozygotic 
and dizygotic twins showing the ith characteristic, and P=the ratio of dizygotic to 
monozygotic pairs (usually about 5 to 3 in the case of same sex twins). 'The structure of 
the formula becomes intuitively intelligible if we consider cases in which there is only one 
Symptom: we then have MM 4-D x P); and this=1 when D=0. М : А 
Dr. Husén's * control investigation ', as he calls it, was based on 50 pairs—26 being 
Monozygotic and 2+ dizygotic. ‘These were subjected to a detailed examination (including 
а standardized interview) lasting for about two hours. His methods to a large extent follow 
those of Essen-Miller. However, even when it was possible to discover the hospital in 
Which the twins were born, the information available seldom indicated whether or not 
gere was only one chorion at birth; and consequently his criterion for monozygosity was а 
final diagnosis ' based on all the measurements and general information available. Tests 
9r four uncorrelated blood group systems (ABO, MNS, Rh, and P) were taken by the staff 
9f the Institute of Genetics, and analyses were obtained from the National Chemico-Legal 
aboratories. It appeared that, if a pair belongs to the same blood group in all four systems, 
the Probability that they were dizygotic was only 7 per cent and that they were monozygotic 
У Per cent, the MNS and Rh systems being the most informative, since in these the 
‘zygotic pairs were dissimilar in 12 out of 22 cases. A diagnosis based on 10 monozygotic 
characteristics gave probabilities of 76 and 18 percent. Among the other characteristics the 
frontal hairline, the colour of the hair, and the complexion was nearly always the same in the 
Monozygotes (the exceptions being less than 9 per cent). They were also the same, however, 
'n about half the dizygotes. Of the other characteristics nose, lips and teeth were strongly 
Suggestive, but shape of ears (contrary to the common view) proved far less reliable. The 
Study of the portraits is also instructive. With full face photographs the 22 monozygotes 
Were given an average dissimilarity rating of less than 20 and all except 4 of the Чои 
ту of more than 20. One obvious clue, however, Dr. Husén has apparently omitte 1 
hich other investigators have regarded as highly suggestive, namely, the comparison О 
gerprints, | 
His According to the replies given by the monozygotes 28 per cent had € o. 
istaken for each other by their parents, 19 per cent by their siblings, 85 per cent by 
"lends, and 89 per cent by their teachers. Dr. Husén therefore believes that " we can 
en to a considerable extent ” on inferences drawn from such replies. With London 
ildren we found that the twin's own intimate playfellows rarely made mistakes, and that 
mistakes were quite exceptional in a normal home circle. At school and elsewhere girls 
i *re confused more easily than boys—chiefly because among the girls identical twins tend 
0 adopt the same dress and hair-style, and secretly enjoyed the confusion so caused. 
ү from the recorded details of the birth, we found the best single clue was the general 
Í Pression of the experienced examiner: when further evidence was subsequently available 
bur Бегей that, if a pair was classed as ‘ identical ', the diagnosis hardly ever proved wrong; 
Dr nw errors were discovered where the pair had been classified as ‘ dizygotic’. With this 
judge Ten 8 results concur. About 10 per cent of the monozygotes were, he states, wrongly 
to be dizygotes; and he thinks that similar mistakes may have occurred in earlier 
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techniques. He himself (again quite rightly) starts with Fisher's intra-class correlation 
coefficient rather than with Pearson's product moment coefficient. But it may be remem- 
bered Fisher himself went on to express the intra-class correlation in terms of the variances 
due (a) the hypothetical contributory factors, i.e., environment and heredity, and (0) to the 
observable components, i.e., the variance within families and the variance between families. 
This leads to a method of estimation which Burt has called ‘the factorial analysis of 
Variance ', developed on the assumption of a multifactorial Mendelian inheritance. How 
far Fisher's techniques need to be modified or amplified in the light of those since developed 
by Mather and Sewall Wright are further problems in methodology calling for practical trial. 
(v) From Dr. Husén’s work it also seems clear that researches on mental genetics can 
be carried out far more effectively and far more readily with children than with adults. 
Children are easier to test; they can be interviewed more readily and more fully and the 
relevant information is more readily accessible. Comparative data for adults is, as Dr. 
Husén’s investigations demonstrate, highly desirable; but this, it would seem, could ir 
be secured by following up cases that have been first studied during the poe bi 
(V) Owing to the supreme importance of the questions involved the indere sho : 
be carried out on an official basis. Large numbers of subjects and large masses 0 ys 
information are essential And this of itself requires time, and money, and traine! 
Personnel. The unofficial and amateurish efforts of isolated research-students is likely to 
add little to existing knowledge. But to secure adequate cooperation it will be necessary 
to arouse public interest in these branches of research as well as in those more spectacular 


branches of scientific research which have hitherto chiefly attracted official and popular 
attention, J. CONWAY 


Chance, Skill, and Luck. By Јонм COHEN. Harmondsworth: Penguin Books, 1960. 
Pp. 201. 3s. 6d. "ы 
This is an attractive book with an unattractive title. Ав he explains in his prefatory 
Chapter, Professor Cohen's real aim is to analyse those modes of behaviour which involve 
that Superlatively human activity we call “ guessing”, ог, in other words, conduct that 
entails “ taking risks ”. His treatment, he tells us, will be psychological—that is partly 
experimental, partly statistical, partly introspective, but not behaviouristic in the sense of 
cing essentially neurological. ‘The neurological model for man, he tells us, was set up by 
Psychologists not by neurologists. “ Its fundamental weakness is its impersonal character ”; 
and risk-taking is an eminently personal affair. 4 
He begins with a brief historical introduction. This leads him to trace the parallel 
een such ancient social institutions as casting lots, trying by ordeal, and resorting to 
Pracles, and other forms of divination, and the modern individual customs of trusting luck, 
Soking for omens, and reading inferences from horoscopes as offered in the newspaper. 
€ scientific study of the subject is of comparatively recent origin. Un Ворк 
Posé à un austére janseniste раг un homme du monde ”, says Poisson, “ a été l'origine du 
Calcul des probabilités.” The “ problem ” arose out of certain bets placed by an inveterate 
Ut thoughtful gambler. But the “ austere jansenist ” considered only ше un aa 
€ emotional or personal factors, and concentrated solely on the mathematics. In eed, 
аз Burt has remarked, “ from that day to this the psychology of gambling and betting has 
Never yet been горе studied ": the gambler, he says, as assessed by those who know 
im, is “ of an extraverted rather than introverted type and ofa sanguine or а least super- 
cially euphoric type : half his time he lives in a world of wish fulfilment’ . Tempera- 
Mentally he shows many striking resemblances to the typical delinquent, and though most 
gamblers may not be criminals, nearly every criminal is in outlook an habitual gambler ”, 
v ile the pessimistic introvert trembles before a risk of 1 in 200, the optimistic extra- 
co and that includes many criminals—will ignore a risk of 1 in 3 or 4 if it runs 
"unter to his wishes, but treat it as a certainty if it would favour what he desires." 
"агу Professor Gohen notes that a chance of 1 in 7,000 for winning a prize is regarded 
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that the beginner can proceed along well tried paths. "The schemes presented for the more 
complex procedures are designed primarily for a desk-computer. Tables needed for the 
practical calculations are printed at the end of each chapter. А couple of alternative 
Procedures are given for calculating orthogonal polynomials where high speed automatic 
computers are used, but most of the schemes are suitable for either method of computation. 
A full bibliography of over 200 numbers is appended; and the whole book is admirably 
produced. 

The examples, while highly interesting in themselves, are restricted to physics ; and 
the types of observations discussed are those most frequently encountered in the physical 
Sciences, However, the author hopes that the book will also be useful to those engaged in 
the biological sciences. Since many of the techniques presented here find no place in the 
usual statistical textbooks, it should also prove an invaluable work of reference for research 
Workers in psychology. Cyrit Burt 


Attitude Scaling. Edited by J. DOWNHAM. London: The Oakwood Press, 1960. 

Pp. iv+76. 155. : 

In this country psychological researches on ' attitudes ^, as they are now called, started 
nearly fifty years ago with studies of the attitudes of school children towards their school, 
their teachers, and most frequently of all towards the subjects of their curriculum. The 
concept of ‘attitudes’ was based largely on McDougall’s theory of ‘interests’ or 

sentiments’, ‘These are all alternative names for much the same thing, namely, “ those 
complex conative dispositions which are concerned largely with valuation rather than 
Cognition, and which determine in a more or less consistent fashion the subject’s behaviour. 

he earliest studies treated the problem as essentially qualitative. Later the concept was 
Somewhat simplified, and attempts at quantitative scaling were introduced. As a rule, the 
Procedures used were based either on simple ranking or on one of the traditional * psycho- 
Physical methods’, Finally, a fresh attempt was made to deal with the more complex 
aspects of the subject by the application of factor analysis. With the founding of the 

ational Institute of Industrial Psychology this type of research spread into the vocational 
and commercial fields; and about 1930 the publication of several highly instructive American 
Studies, first by Thurstone and his co-workers, and then by Likert, Cantrill, and many others, 
aroused a lively interest in the statistical techniques. 

The present volume contains a series of papers presented at the Second Conference 
held by the Market Research Society, which is also responsible for the publication. The 
hine contributors are British investigators, all of whom are, or have been, engaged in research 
9n personal or social attitudes. Most of the discussion is concerned with methodology— 
the measurement of attitudes by formal interviewing and the choice of statistical techniques 
9r analysing attitudes and making reliable predictions. Norman Squirrell, Market Research 

cer for a well known firm, writes an introduction to the series. of the papers that 
follow, one of the most useful— A General Introduction to Attitude Scaling Techniques — 
is by J. B. Handyside of the National Institute of Industrial Psychology. D. L- Lamberth, 
Operations Research Manager at Messrs. J. Lyons and Co., briefly discusses the place of 
attitude assessments in what is termed ‘ operations research '; Joseph ‘Trenaman, who at 
the time of the Conference was Further Education Officer at the B.B.C., gives an admirable 
account of Guttman’s ‘ scalogram ° technique; R. P. Kelvin, of University College London, 
describes how rational, irrational, and unconscious factors can influence the attitudes of 
Consumers; and J. D. Downing describes an instructive experiment planned to study the 
attitudes of potential customers towards two different brands of the same commodity. 

The chief interest of the whole collection springs from the fact that it arises out of the 
Co-operative efforts of scientific investigators who represent widely different fields of 
application and approach them from widely different standpoints. It should serve as a 
ТА introduction for younger British workers, and might well be followed by a further 

Posium dealing not so much with methods as with typical results. I. E. ROBERTS 
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By far the longest chapter, nearly half the volume, is devoted to the theory of * program- 
ming ?—а term that is used to describe “ economic planning when the planning is not on 
the scale of an entire country ". Ав Professor Lange points out, the theory of the subject 
developed in the U.S.A. during World War II in connection with problems of supply for 
the armed forces and with the organization of the forces themselves. It is a topic to 
which he himself has made important contributions, particularly in that branch of the 
Subject known as ‘ input-output analysis’. ‘The problems emerging he treats very largely 
by the aid of matrix algebra, deducing ‘ characteristic equations ' similar to those involved 
in * factor analysis by weighted summation °. This part of the book is naturally of greater 
interest to economists than to psychologists. Nevertheless, in their formal aspects the 
questions that arise are very similar to many which the psychologist encounters. And 
“шашу psychologists as well as economists should be very grateful for the enterprise 
Which has resulted in the translation and publication of this highly illuminating volume. 

I. E. RoBERTS 


Social Mobility in Industrial Society. By S. M. Lipset and R. BENDIX. London: 
Heinemann. California: University of California Press, 1959. Pp. 4-309. 502: 
Dr. Lipset and Dr. Bendix deal with three main problems: first, social mobility in 
Seneral as a characteristic of human communities; secondly, social mobility in one particular 
Sroup, treated as a representative community, viz., the East Bay section of metropolitan 
дап Francisco; and thirdly the causes, dimensions, and consequences of social mobility. 
€ more general discussions are based on a wide survey of the relevant literature. | 
The authors’ opening chapter leads up to what they rightly describe as 4 a startling 
Conclusion ”, namely, that the degree of social mobility seems to be much the same in nearly 
all industrial societies at nearly every period of time. As they point out, the opinion 
itherto most frequently voiced by American writers is very different from this: the United 
tates, it is assumed, form an * open ' society with considerable mobility, while most Euro- 
Pean countries (England, France, Germany, etc.) have societies that are 2 closed ^, so that 
Children of workers are more or less forced to remain in the social position of their parents, 
and children from the upper classes remain in the upper classes. A parallel view obtains 
Over here. As regards this country there was in the past, so most British educational and 
Social psychologists apparently believe, hardly anything approaching social mobility until 
Quite late in the nineteenth century; but during the past 50 years or so, owing to improved 
Standards of culture among the working classes, and the great increase in free places at 
Secondary or grammar schools,and above all to the steady weakening of the barriers separating 
Опе class from another, it has rapidly become very much easier for children of the so-called 
Ower classes to rise into the higher. Perfect freedom, it is admitted, has not yet been 
attained; but the abolition of the 11-plus examination, the general introduction of Compre: 
депвіуе schools, and other measures of educational and social reform, will in the en 
virtually banish class differences". Апа the same writers commonly point to America 
as “ a model country whose educational system we might do well to emulate ” and to certain 
Other backward countries in Europe as even more immobile than ourselves. м 
What then is the evidence of the facts so far as they are now available? Mobility, as our 
authors point out, is of two main types—intra-generational and inter-generational. Re- 
Searches on intra-generational mobility seem to be comparatively few. Ina British survey 
carried out in 1949 by Geoffrey Thomas it was found that of persons whose first job had been 
of a manual type as many as 21 per cent had, by the time of the survey, risen to an occupation 
ОЁ a non-manual type; and similarly of those who started with a non-manual job 23 per cent 
had dropped to a Hümbler manual employment. Similar investigations have been carried 
Cut in America апа Japan, with similar results: the chief difference—by no means a large 
Re that in these other countries it is commoner for people to rise to higher jobs than to 
all to lower jobs. 
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already referred: for it would seem to imply that, however much we improve the education 
of the underprivileged and however much we may succeed in abolishing class distinctions, 
the amount of upward mobility would remain unchanged. Nevertheless, the rather crude 
method of assessing mobility on which the investigations summarized in Table I are for 
the most part based is in my view both incomplete and unconvincing. The division of 
the Population into manual and non-manual is only one of the many class distinctions that 
It is possible to draw. Moreover, in the majority of the investigations cited the term ‘ non- 
manual ’ includes relatively humble white collar jobs such as those of routine clerks as well 
= the upper professional classes. But when the working class boy is seeking to rise to a 
igher social level his aims soar much further than that of a non-manual worker on an office 
Stool. In most cases what he hopes to do is first to win admission to a grammar school, 
ш eventually to achieve either university education and a place among the professional 
Sacs BE else its equivalent in the world of commerce or industrial management. й 
‚ Now when we consider mobility into and out of the professional classes the story is 
quite different from that which the two American authors describe. ‘Take, for example, 
the social origins of higher civil servants in this country (those above the rank of Assistant 
Ccretary) : in 1929 only 6-6 per cent had fathers in the Civil Service; in 1939 the proportion 
ad risen to 9:5, and in 1950 to 15:61 Much the same chance can be traced in the history 
of the medical, legal, and teaching professions. Moreover quite large variations are 
ound when instead of comparing times we compare places. In Britain, France, Germany, 
and Sweden à smaller proportion of civil servants and professional men are drawn from 
the manual classes than is the case in America, but a greater proportion among the 
Members of the legislature and the cabinets. This may be partly related to the fact that 
vp asia far more youths attend universities than in Europe, while labour рае аѕ 
аус a remoter political role. But even here we must be careful not to generalize too 
rashly, If we turn from the higher professional strata to the analogous strata in commerce 
and industry, the variations are far less striking. As long ago as 1912 an inquiry undertaken 
in the British cotton industry by Professor Sidney Chapman and Fred Marquis (now Lord 
Colton) showed that over two-thirds of the owners, directors, and managers had begun their 
Careers as manual workers or routine clerks.! And a series of investigations carried out in 
Yarious countries indicates that the social backgrounds of American and European * business 
élites? is very similar. Mrs. Floud too has found that today the proportion of male teachers 
drawn from the manual classes is actually a good deal smaller than it was before the war ; 
апа Studies of members of legislatures and cabinets indicate that in Europe far more 
Politicians are drawn from the lower social classes than is the case in America. | 
Опе other restriction affects the figures I have quoted. "They relate solely to social 
mobility among males. During the last seventy years or so there has been a vast extension 
9f the number of non-manual occupations open to women—commercial, clerical, and even 
Professional; and different countries vary enormously in the extent to which women are 
able » = advantage of these new opportunities. ; 
ut the question that will chiefly interest readers of t „БЕ 1 
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аз become an almost necessary requisite for any position of responsibility ”; in Britain a 
University degree is considered essential only for entrance to one of the professions. Now 
educational achievement is dependent on the individual’s intelligence. Hence we may 
SUPpose that the limitations of an individual's inborn capacity are likely to limit his powers 
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writers. Readers in this country will miss references to problems which have formed 
major subjects for research among British psychologists—delinquency and crime, the effects 
of poverty and slum conditions, social mobility, and above all the influence of genetic 
factors. * Personality characteristics ”, says one of the contributors, “develop as а 
function of the environment”; and that is the standpoint adopted by most of the con- 
tributors. ‘The idea that part at least of the manifold differences in intelligence or tempera- 
ment exhibited by different individuals and by different social groups might conceivably 
be the result of differences in innate make-up is tacitly dismissed as if it were an out-of-date 
superstition. On the other hand, the British reader will find that the book provides a 
most valuable survey of the main fields of recent American work. 

_ . Of the newer topics which found no representation in the earlier edition the most 
important is that of ‘ perception’. ‘Two of the thirteen main classifications into which the 
Whole book is subdivided are now concerned with this topic; and Jerome S. Bruner contri- 
butes a highly instructive article on ‘ social psychology and perception ’, specially prepared 
for the present volume. ‘hose who аге not already acquainted with this new line of interest 
will be surprised to find that so ancient а topic bulks so large. The explanation is, not 
merely that older psychologists were more interested in the physical determinants of 
Perception than in its social determinants, but that the word is here used in a very broad 
Sense: it includes, not only what old-fashioned writers called © apperception °, but almost 
every type of ‘interpretation "—including, for instance, the use of such formulae as 
S=gt*/2 to describe the course of falling bodies. ‘The emphasis on a term like * perception ’, 
Which seems to savour more of the earlier introspective psychology of this country than of 
the rigorous behaviourism of American writers, is perhaps an indication that the social 
Psychologist has at length discovered that for his purposes a rigorous behaviourism is not 
enough. 

Other new topics to which increased attention is devoted are those of public opinion 
and group dynamics. One far-reaching innovation, however, is not represented here by 
апу addition to the content: during recent years researches in social psychology have tended 
More and more to employ rigorous experimental design and advanced statistical techniques. 
The editors comment on the change; but they feel that the students for whom they are 
Writing will not have the technical background needed for understanding these more 
Scientific procedures and the arguments and conclusions based on their use. They have, 
they say, “attempted to eliminate high-level statistics, such as analysis of variance and 
factor analysis "—techniques which originated in Britain and which have therefore formed 
favourite tools with British investigators. At the same time it should perhaps be acknow- 
ledged that this strong preference for quantitative techniques has sometimes closed our own 
Eyes to many wider problems and many alternative modes of approach. Hence for many 


ritish readers such a book as this may perhaps come аз à welcome eye-opener. 
J. M. Davis 


The Future of Man. By P. В. Mepawar. London: Methuen, 1960. Рр. 128. 10s. 6d. 


This book contains the Reith lectures broadcast during the winter of 1959. Ап 
up-to-date references for the 


appendix of notes has been added with detailed evidence and 
Views advanced in the text; and this in many ways forms the most valuable part of the 
Volume, "Тһе somewhat ambitious title was apparently chosen not by the lecturer but by 
the B.B.C. Professor Medawar begins with an introductory talk stressing the fallibility 
9f all predictions about ' the future of man ', and goes on to discuss the limits that are 
Set to future improvement by biological conditions. ‘This is followed by a lucid and 


authoritative account of the ‘ genetic system of man ’—a section which every student of 


Be ey, whether or not he is familiar with the biological approach, should certainly 
nder, 
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mental inheritance and the genetics of intelligence. In this field, as a и Seal write 
reminds us, confusion has reigned until quite recently, because most psyc ne но: that 
have clung to the theory of blending; and the few who have rejected it have сюн ine 
the simple form of Mendelian inheritance—so-called © segregative or С, " variations 
heritance '—is the sole or at least by far the commonest type. In point of б Кым 
in quantitative characteristics such as intelligence and Stature depend in the main E 
factorial, or, as Professor Medawar prefers to call it, on * metrical ' or “polygenic’ in 
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of the brain "—namely, its ability to learn and hand on what it has learned. In a sense 
this new mode of evolution might be termed Lamarckian: socially, though not genetically, 
we do inherit acquired characters. Much of our future evolution, so far from being fatally 
fixed, is in our own hands; it is, or can be, “ the subject of human decisions and of acts of 
mind". Nevertheless, this does not mean that all inequality between individuals and groups 
can. be abolished by a series of social .and political reforms. * Mendelian heredity”, 
Which applies, so far as we know, to the whole of genetic inheritance, itself involves a 
‚ Conservation of inborn diversity ". “ It works in such a way that the proportion of 
individuals having one genetic make-up or another can be assumed to remain pretty constant 
from generation to generation, unless something special happens to prevent it.” Thus 
а large part of human fitness is vested in a mechanism which provides for a high degree 
9f genetic inequality and inborn diversity, which makes sure that there are plenty of different 
kinds of human beings, and sets a limit to any theoretical fancies we may care to indulge 
about the perfectibility of man ". We can thus improve upon nature; but the very 
Possibility of doing so “ depends on our continuing to explore nature », CYRIL Burt 


Principles of Comparative Psychology. By R. H. WATERS, D. A. RETHLINGSHAFER 

and W. E. CaLpweLL. New York: McGraw-Hill Book Company, 1960. Pp. 453. 

625, 

This volume is the joint work of seventeen specialists, each of whom deals with his 
Own particular branch. As the preface emphasizes, the subject, unlike that of many other 
Works with a similar title, is not animal psychology but comparative psychology in the literal 
Sense, that is, “ a comparative study of the psychological similarities and differences between 
Species", After a brief introduction defining in greater detail the problems to be examined, 
the book opens with a discussion of classification. At present, as the authors rightly 
Point out, there is nothing like an acceptable taxonomy of behavioural characteristics. How- 
ever, although they themselves use terms familiar to the statistical psychologist— correlation › 

evels’, ‘dimensions showing quantitative variation » and the like—they seem to use 
them merely in a descriptive or metaphorical sense. ‘They mention one tentative scheme— 
very similar to the ‘ hierarchical ' classification of human characteristics favoured by British 
factorists—the scheme that begins with a twofold vertical classification into cognitive and 
Motivational characteristics, and then introduces horizontal subdivisions for the sensory, 
Perceptual, associative and other levels. But the suggestion appears to rest merely on an 
unconfirmed impressionistic basis. In this country, however, a more exact approach has been 
Proposed by one or two psychologists, and welcomed by biologists like Julian Huxley, 
namely, a systematic application of the formal methods of factor analysis. : 

'The book includes what the editors call “а new look at the old problem of innate 

ehaviour". Dr. King and Dr. Nichols, who contribute an admirable chapter on this 
Subject, begin by quoting Asch's account of the unfortunate consequences that followed 
the type of physiological approach adopted by the behaviouristic school in the earlier decades 
of the present century. “ Тһе aim”, he says, was to build up a psychology | based 
Predominantly on the study of lower organisms and to generalize the resulting principles 
to the human level ”; and the outcome was, ** a radical omission or devaluation of specifically 

uman characteristics". Behaviour was reduced to two types—reflex activities оп the one 
hand and activities that were supposed to be wholly learned on the other. ‘The concepts 
9f instinct and of innate tendencies or abilities were rejected or denied ; and as a consequence, 
We are told, even in comparative psychology є the major research emphasis in this country 
(the United States) ‘has been for the past twenty-five years on learning and motivation ”’. 

his they deplore; and they support their arguments for the new look by an excellent 
Summary of recent work on “innate behaviour carried out by Lashley, Lorenz, Tinbergen, 


um Dr. Fuller deals with recent work on genetics and individual differences. He too 
nsists on the value of a more intensive study of the innate components of animal behaviour. 
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walk in the park and asked myself again and again: ‘ Can nature be so absurd as it seems 


М А umm 
in these atomic experiments 27”. "The solution that he reached is well known: Af 2 
е says, “ опе takes account of the limitations expressed by the ‘ uncertainty relation ', 
cues 5 1 E 
the. contradictions disappear ". And he now goes on to argue that the ‘ uncertainty 


Principle "— coupled with the surprising discovery that matter, so far from being conserved, 
can be either © created out of energy ' or ‘ annihilated into energy ’—really leads us back to 
the old Aristotelian doctrine; “ће "matter of Aristotle, which is mere ‘ potentiality’, can be 
Compared to our concept of energy, which gets into ‘ actuality ? by means of the ‘ form’, 
When the elementary particle is created ”. 

To the psychologist the most interesting chapter is that on the ** Relation of Quantum 
T согу to Natural Science ". I would humbly suggest that those who have followed the 
Ong controversies in this journal with the more thoroughgoing representatives of mechanism 
and behaviourism, like Dr. Taylor and Messrs. Clarke, Hammond, and Hansel, might 
fruitfully study Dr. Heisenberg's discussion of the problem. Dr. Heisenberg himself 
Tuthlessly rejects the nineteenth century doctrine that science must postulate universal 
causation, However, Professor Northrop proposes a convenient compromise based on a 
Verbal distinction: all causal systems, he suggests, need not necessarily be deterministic 
Systems ; but every deterministic system is necessarily causal. ‘Thus he would maintain 
1 d although in the physical sciences * probable predictions’ must now take the place of 

Хасе and certain predictions,’ we can still call the process * causal '. А 

When we turn from the physical to the biological sciences, we find, says Heisenberg, 
that « Something has to be added to the laws of physics and chemistry before biological 
Phenomena сап be completely understood ". For example, living organisms “ display а 
үе of stability which a complicated structure of many different types of molecules could 

àve on the basis of physical and chemical laws alone ". 

The problems of psychology he illuminates by invoking Bohr's principle of comple- 
ташу. 'The consequence is, as Northrop points out, that the “ Cartesian theory of a 
iyi Substance " and the dualism which this theory implies P come off very sous E 
re 18 book than in any other contemporary work of the philosophy of physics қ З i 
“ DM Heisenberg is inclined to revert to the older Aristotelian conception of the soul. 
im 18 7, he says, “ as found for instance in the philosophy of "Thomas Aquinas was wa 
ane ‘ral and less forced that the Cartesian concept of the res cogitans’”’. ‘Those psychol- 
E Who maintain that it is “ the duty of a scientific psychology to explain psychological 
thénomena in the terms of the physical behaviour of physical entities a should note Pr 
еп 58104 whose lives have been spent in studying “ the physical behaviour ж payan 
ша et are the first to reject all such maxims. For the physicist, so Hanenberg tells be 2 : 
бру ША of mirror in which he sees the material world; and yet the modern science o neat 
Prope Seems to pay more attention to the neuron’s mechanical properties than to its optica 

Tües", After all the mind is not merely a machine: it is an organism which cognizes. 


Tole a book concludes with a couple of chapters on ‘ language and reality’ and ‘ the 
о 


ерйс modern physics in human thinking’. All our experiments, we аге reminded, must 
everyd and end in observable ‘facts’ such as form part of the phenomena in our 
in ter ay macroscopic world. It is characteristic of such facts that they can be described 
Ordinat. 9f common concepts and ordinary language. But our common concepts and our 
TEN language “ cannot be applied to the structure of the atom ”; that can only be 
Sus ня means of mathematical symbols and mathematical arguments. 'Thus in 
daily отепа about atomic events we have to do with phenomena quite as real as any 
World . €; but the hypothetical atoms and elementary particles are not so real: they form 
of potentialities or possibilities rather than part of the world of facts "'. 
iier e k- are two further differences between classical and contemporary physics which 
Physicat ү attention of the psychologist. Nineteenth century science assumed that the 
Niverse could be studied as an isolated system quite independent of the observing 
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strated that, since the 
ies i and relativity have demonstrare servations оп 
сри ш = wake system, his ME S spice design 
observer him: А Seg le—always form parts of the ota Jemerit which ef 
the system must—at least in tun l investigations a psychological eleme 14 be studied 
"There is even in the purest of physical А ee that science could and shou demonstra- 
elimination. Secondly, it used to be € 2 <r has little. difficulty in. ac 
in complete independence of philosophy ; but eji ies] and philosophical assump! ped 
= a e "They arc as the foregoing summary indicates, partly ont Seiad out of the 
ees тый of physics in itself —and partly eai ылы uc d аиын that he = 
= белі Де tion between the Scientist as Observer and the physical dant “a diem 
с я to observe. Thus contemporary physics have brought Р and the бале 
oe БЕ а conception of the universe and of his own relation to die the previo 
б has thus taken place “ is not simply a continuation or шаа 
picture; it involves а real break in the Structure of modern kd Mm 
The whole book is highly readable. It requires little or no kn Бе seule 
nicalities of mathematics or physics; and it certainly deserves to be 
psychologist as part of the background of his scientific training. 
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АМ ASYMMETRIC APPROACH TO MULTIPLE-FACTOR ANALYSIS 


Ву №. A. GIBSON 
Department of Defence, U.S.A.! 


вед After a brief history of asymmetric approaches in factor analysis and related 
8, there is derived a new asymmetric procedure that avoids communality 


аата and other difficulties. This new solution splits a test battery 1 into 
ba A X and у, еасһ of which spans the same factor space as does a test 
“ыс жн This permits finding the unknown transformation that converts any 
SORS cape of the between-battery correlations В into an orthogonal factor 

X reproducing both Біз and Ку the between-sub-battery correlations. 


ыз I. INTRODUCTION 
for sang | of the correlation matrix used in tir analysis | дыр 
the iid p гуа justly grateful; and apii асы p арғын 
Telated pro м other matrices with which we еа oth in 3 en т 2 z 
of bias Sn ures. On the other hand, recent dev elopments [1, ] in the fie 
de aan ucture analysis have shown that an important gain may be secured 
А ches iberate asymmetric treatment of symmetric matrices, ог rather from 
of certa €ntration on asymmetric sections. The gain consists in the avoidance 
n elements with repeated subscripts that occur in the complete symmetric 


Matri Ё Э 
а and this has a close bearing on the communality problem of factor 
YSis, 


Already there are asymmetric approaches in factor analysis whose principal 


| d is that of avoiding the need for communality estimation. One of 
| Cattell b is a solution for the proportional profiles problem introduced by 
Paper will M ; another the inter-battery method of Tucker [9]. e mi 

© that of erive yet a further asymmetric procedure that is most closely relate 

Weakness į Tucker. This paper indeed stems from an effort to overcome a 

ess in Tucker’s procedure that has been discussed in detail elsewhere [6, 7]. 

n the latent structure solutions just mentioned two symmetric empirical 
or highs are used—a matrix of pairwise joint frequencies and a matrix of third- 
| d £t-order joint frequencies. Corresponding asymmetric subsections are 


adva 


тауу Š B 2 
п from them for the solution. ‘The same thing 18 true for the asymmetric 


Зо 

о 

т in the proportional profiles problem, 
me y ich asymmetric subsections are draw 

Ortho ariables but based on two different sam 


Sonal factors, The Tucker approach strives 


where the two symmetric matrices 
n are correlation matrices for the 
ples differentially selected on 
to get along with but one 
not those of the U.S. government. 


Yi В 
S.p, Opinions expressed are the author's, 
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is that, 
T. result is 
m i 1 from. Ther ad 
р 1 у: tric subsection there | m As 
- trix and one as mmet ices [6, 7]. 
em aa dus solution does not give orthogonal factor matr E а ауда 
аа Qu marizi tric approach to be derive sing tw 
y rizing the asymme р b de d іше 
io Жақ ї нјн: up for the use of but one empirical mat n 
it attempts t 1 
" lated but non-overlapping subsections therefrom. 
те 


II. Basic DEVELOPMENT 
It will be instructive to relat 


В etween sub- 

-matrix Rey, showing correlations ее 
rank and refers to the same factor spa and Riz 
rix of correlations between batteries 1 and 2. a and Riz 
d labelled in Table I. It is the requirement that cal inter- 
very same factor space that is crucial here. а сот" 
battery approach uses only an Ris. An orthogonal factor matrix Fo ; 
pletely reproduces R is shown at the right in Table І, . factorization E 

It is appropriate to introduce now the general topic of [ that is mean 
asymmetric (possibly non-square) matrices such as Ri, Here а of a pair ? 
by a factoring of an asymmetric matrix Ку», of rank r, is the зае 
7-columned and rank ; matrices А, and А», of proper length, such (1) 
Куз= АА, у joies first two 
2, a proper A, is simply 


Table I. That 4+ 
115 blocked in and labelled in Table І. 
S of its colu 


are blocked in an 
must imply the 


For the Present fictitious Ris, where r= 


columns of Ris. Such an A 


has rank 2, and Weighted sum 
he necessary we 


of Fi 
mns will reproduce ya wein by 
ights are, in fact, the various columns of 47%, 0 се (y CaP 
Standard solutions to Systems of linear Equations. In the present gast; 
be seen by inspection to be simply 
1:000 0.000 1:000 0-000 
0-000 1-000 0-000 1-000 
Other Ways of factoring Tas will be discussed later. , d inqui 
et US DOW turn to the more customary meaning of factoring an 
how we might find а single 


‘ous раг 
: rious P 
orthogonal facto; matrix F such that its va 
would reproduce both R 


e 
r е0? 
([8] 79581), Tha and R,, according to the fundamental facto (2) 
› РР. 79-81). аї 15, 
4 Ray- FU, (3) 
ап 
Here the subscri 


he 
R= F p : sac tot 
Pts on the right indicate e рокын of F corresponding (0 


А : eqns: 
sub-batteries and batteries that are involved, Now the similar form of 
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ion T such that 
n suc 
i i transformatio 
i i -singular linear 
i the existence of a non 
and (3) implies 


(4) 
A,T=F, 
and 


(5) 
Pid (1) 
bstitution of eqns. (4) and (5) into eqn. (3) yields aan . — 
Ж € of finding the transformation T th 


" n g 

es F, and Py 
nto the orthogonal factor кии -—: 
€ split into two parts correspon 


Thus the problem becomes on 
the A, and A, satisfying eqn. (1) i 
For this purpose eqn. (4) may b 
batteries x and y. "Thus 


(6) 
A,T=F, 
and 


(7) 
АуТ= Ру. 
Here 4; and 4, are the two parts of 


ies 
" -batter 
A, that are associated with sub 

x and y, respectively. Now substituti 


145 


) 
Ryy- A;TT'A’, 
from which the least-squares expression for ТТ” is obtainable as (9) 
TT'= (4%4,)-1 4%В.у4,(47,4,)-1, eqn. (9) 
The matrix TT" for the present example, computed according to ization 
is shown at the top left in Table IT Below i 
T, of TT" 


itis shown a triangular angen: 3 
hat is known, for other reasons, as pocas е matr? 
To the right of TT" anq T in Table II is opine by leas 
» Computed accordin Beside F, is shown Ғ,, compu 
the formula (10) 
Е (ЕР) Е.М, om 
P the orthogonal Ға 


ы Com 
King: ? 1$ 
F, and Р, make u ctor matrix F that we are seeking hat Ё? 
i and the F, of Table T 


parison of this F 


pe st 
» Ог of their graphs, pp show? у 
Bree rotation from Fy Reproduction of R by FF in R and ^" 
Condensed form at the right in Table II, Because of redundancies 
this 4х4 residual table contai 


: arding ^ .— 
€ essential information end asy үй 
ese residuals make clear that the p оу 


4 һе kn t 
has completely recovered, with but rounding error, nares 

factor Space, and without any recourse to the diagonals of R. The E 

of Tucker’s recommended fact 

same R 


using 
oring procedure (D], рр. 118-119), 
12 Would have failed to do so (cf. [7]). 


г es 
| ` 2 in 
ction with a fictitious example having 
€ features (such as ¢ € di 


€ same ;.di 
least three tj 
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s d presum- 
1 1 Rzy or Ry», an ‘dance 
; Is of R would have to appear in Ry, ц edda 
кон ж = ipie ey advantages of an asymmetric approach is the 
d | 
сае diagonals (cf. [9], abstract on рр. 111, 113, 135) 


ПІ. FACTORING METHODS 


id not arise 
In empirical applications there will of course be problems ишы of R М 
in our fictitious example. The first of these is to determine st) In effect, 
"d Pes particular subsection Ry, that may be of репа рер ынс ш 
this is the question of finding an Ris of maximum rank (or o jal-and-errors © 
rank of a particular Ryo if it is of Special interest), E : c» a particula 
which various Rio's аге tried, may be unavoidable here, "im to that of fitting 
empirical R} the problem of determining its rank is reducible " 
it with a factorization of minimum rank, . hich a set of 
The simple factoring Procedure that was used here, in hes be usefu т 
linearly independent columns of Ris was used as an A, might nd especially 
preliminary explorations as to the possible rank of a particular Rj», а extract one 
as to a lower bound thereof. That procedure could be adapted to lumn, Air 
dimension at а time, for taking some one column of F5 as the first co hat i$ 
of A,, the first Tow, A's of A’, could be quickly found by least-squares. 
given an Ay, the associated Post-multiplier 4", satisfying (1) 
Rye=AyA'y 
with a minimum Sum of squared iscrepancies js given by (12) 
Ay = (4) Аз. 
Неге, оғ course, 


he sum 0! 
; е Н ше 

the matrix (Ay Ag) is simply the reciprocal of lement? 
Squared entries in Ау, and the matrix 4’, 


. B ose e d 

А туз is just а row vector wh ents of 411 
are weighted Sums of the Tows of №, hose weights are the elem 

iven an 4i and its associated matrix A'a, the residual matrix (13) 

Rirr= Ra- AA’ 

could be formed, a column of į 
the associated least-squares Am computed by (14) 
an (Ang) Ay Ryo, 
6 continued until t 
ndomly arran 
number of со 


re 

we 

E iduals 

he non-vanishing residu ortant 
А s unimp е 

ged to be considered а 


À 5 Id be 
Point the lumns in A, or rows in A’, wou 


working rank for that R 
The factoring met 


of factoring ([8], pp. 1 


hod just Outlined is 4 
of Ry» and subse 


' metho 
nalogous to the ap pedem n 
01-105) in that it provides Perfect fit for thos аё 
pote ftom which fhe кайтала of Ay 
could be removed b 


y Using IO 
rather than single c 


dua 
W sums of Ris and Subsequent resid 
olumns, a 


m 
S columns of Ау. This would make it 
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— ([5], рр. 160-170), and, as in centroid factoring, there would 
tables. "The шу ot reflecting columns of R,, and subsequent residual 
valies df the proper of such reflections would be to maximize the absolute 
might be to — sums used as columns of A, A slight improvement here 
паба: se row averages rather than row sums for A, in order that the 
T es in the corresponding A’, might be commensurate with those in А}. 
their не enig ‘ diagonal ' and ' centroid ' factoring methods resemble 
bonne кез only in the formation of A, The A’, is, in each case, the 
the нан ле woh to the corresponding Ay for each row thereof, given 
the remaining noni of Em is such as to minimize the sum of squares of 
its fitting a те чаја. Thus 4 x resembles a principal axis factor matrix in 
Possible s pertes ([8], p. 482). It is then natural to ask whether it is 
started with ENE least-squares properties in both 4, and А", Suppose one 
associated A arbitrary first column for A, (call it Ацо) and obtained the 
210 from eqn. (11) by least-squares as 
Now, usin he A’ A' io 7 (A noA] LA пе іе» | (15) 
Squares g the 4” computed by eqn. (15), one could compute its least- 
partner, Ау, from eqn. (11) as 
But substitut; Ayn = Ras (A 2104210) | (16) 
Au -R o^ of eqn. (15) three times into eqn. (16) gives 
" = аА (Айо) [A nod) * A! оаа A nodo) 7] 
C ePi A uoa] * (A' по) 47 гаю)" (А"цо4ио) 

Now eqn а із (А поо)" (A uolo). 

expressio san be related to something familiar on two counts. First, the 
ӘР” in it is the symmetric matrix 

à Н- ЕК1 (18) 
doy oe axis factorization provides the А, of Tucker's inter-battery 
* ([9], pp. 118-119). Second, the form of eqn. (17) is suggestive of the 


Whose 


Startin ; 
Principal а, for Hotelling's iterative method (cf. [8], p. 483) for obtaining the 
соц axis factors of H,. То see this more clearly, note that eqn. (17) 


€ written as 

Wher VES S (19) 
© the whole expression in +140 
is but k= (А қой 124100) (A o9) (20) 
Unimpa Constant or scalar multiplier. Equation (19) shows that, except for an 
1 by к constant multiplier, Жіп is obtained simply by post-multiplying 
uito on But if this process is continued (i.e., if H, is post-multiplied by 
oi gct an 4,1, and then by и to get an Ana etc), it will converge to a 


р int 

Int w : 

рг here two successive A's are proportional to each other and to the first 
t 


Шора] ay; 
i ze factor loadings of Н, (cf. [8], P- 483). In the present context, 
inuation amounts to finding successive least-squares counterparts, 
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earing 
r л A’, ever app 2 
i.e., 4%. for Аз, then Ау» for A әш» etc., чш pope ln E 
"esie i ignifies that no fur j ex 
on: ence signifies | prep 
tly. Arrival at converg, ; | xdi un 
reg А the resulting Ay and А'„ take on the i 

is each is least-squares counterpart to the other. 


f A; 
lumns 0 
The foregoing reasoning can be extended to subsequent co Тһе essence 
nd rows of A’, though the details will not be undertaken here. 

a » ч 


rtional to the principal ax 
ies (17), the expression denoted k in e fit, not only for Hy 
Thus the principal axis factors of Н, provide least-squares fit, 
but also for Riy 
Another way of seein; 
([8], р. 482) and Write th 


tone 
Thurs 

E this is to Paraphrase a development of 

for the general entry, уд, 


В jks 
sidual, Pj 
© expression for the general first-factor re 
of Ri» thus: 


(21) 
Рјк = Тір = аўак. 


А and 
oadings taken from A, and A’,, apr ag 
understood in wh at all as аге from A, an 
hr. Squaring the residual in *qn. (21) gives (22 
2ajayr T а?уа?у, 
esiduals yields 


$zyy P Y Y уз, 
j k i k 


Pm rhy — 
and Summing over ај] r 


(23) 
2 
k—23 Y, ware + ауар), 

Jk jok 
To minimize ® we set equal to z 
Particular а 


а 
t to 
Р : a ith respec 
"TO its partial derivatives with resp 
and a Particular ак, 


Betting (24) 
дФ " 
$a; ---2 Уаш, + 2а, = (0) 
and 
ab (25) 
дар 27 amy 4. 2ақУ ау =0, 
2 
ог @ 6) 
Уау, тау, 
апа (27) 
Lays. = аузу, 
Where ғ, and s z 


1 are respectively 
Now when e а 


in ды and Air 
> the sums of Squared entries in A’ ult 
915. (26) ang (27) are w 

Can be stated in th 


е res 

: ritten out for all values of j and №, th 

the matrix equations p 
8,4, = Ars, 

and 


(29) 
Кд, SA a 
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Equation (29) сап be solved for 4, to be substituted into eqn. (28), with the 
result, after multiplying through by зу, that 


RR’ Ац- А515. (30) 

But this equation merely states the unique convergence or self-generative 
Property (cf. [8], p. 483, and earlier discussion here) of a column vector Ац 
a 15 proportional to the first principal axis factor loadings of R;5R',,, or Hi: 
hus again we arrive at the result that a least-squares Ау is obtainable from the 


Principal axis factorization of H,, and the same thing could be shown for 
Subsequent columns of 4,. 


IV. OTHER PROBLEMS 


Once a particular Ry» has been made to yield, by some factoring procedure, 
ап A, of rank 7, there remains the question whether that 4, can be divided into 
two parts, Ay and Ау, each of which is of rank r. The various Ау should be 
ig with some foresight for this problem. Here a guide is the requirement 
ien Ray must have rank r. Even so, some amount of trial-and-error on this 
er д be unavoidable. For this reason, as well as for the purpose of 
cost] !gaung the overall rank of a number of possible Ry» s it might be less 
as "d computationally to factor them initially by a less expensive procedure such 
the us centroid’ method outlined earlier, and to factor only the final Біз Бу 
сот omplete least-squares approach. This of course depends upon available 

Puting facilities. 
may Т en least-squares factoring is to be applied, some computational savings 
least ду realized by finding A, rather than A). This is because H, must be at 
sea їп size in order that Аһ once obtained, may be divided m the r^ 
Other uni and Ay, each having atleast r rows. The Jenst-aquines » on the 

› is obtainable quite analogously from the principal axis factorization 


([9] H= КК» | (31) 
em P 116-117), which may be as small as r x r if of full rank. Thus in many 
5 rical applications both the formation and the least-squares factorization of 
ақын involve less numerical work than for H,. Given А», A, is readily 
inable by least-squares from eqn. (1) as 


for h А; — Ris (A543) (32) 
p. 80) 1) the inverse is diagonal because А, is a principal axis factorization (cf. [8], 


in eam. a the A,, Ay, and Rz, are settled upon, there remains only their use 


Will ic. (9) to obtain TT". Formation of 474 and А”, Ау and their inversion 
will St the rank of A, and Ау, for if either product is not of rank ғ, its inverse 
S it 


Comput d is Popularly put) ‘blow up’. Thus large entries in either of the 
я ed inverses constitute a warning as to weak rank r. Conceivably this 
ank could arise merely from scaling down some columns of A, to a point 


her columns. This should be guarded against in advance. 
other c А 


А further problem with empirical dat 
the computed TT’ is theoretical] 
so in practice. The expression 


s Rigs 
қ as does 
y refer to the same factor space а 


ber of 
> same MUM 

2 have the same rank r, and hence the sam 
12 

factors, the nature of the fa 


insidious possibility is that, 1 
nature, they could conceivabl 
fairly symmetric: in other words 


ly 
т” robab 
perfect Symmetry of the computed TT 289 P cedure 
' symmetrizing' р 


:mplest 
e simp 
А Thurstone) is necessary. e divide all 
TT’ to its transpose an treating 
That would amount to 


f the 
k imates 0 
the computed TT” as equally fallible estimate 


inan 
тТ' in a 
d JAM А ized ТТ ix 
No special Problems sh n factoring the symmetriz rxr тай!» 
empirical Study, are to be extracted from an 
So that there is No fitting Problem 


good 4% 
; аз 
Diagonal factoring should be 

any in this Context, unless Some other method w 
Totational objectiy 
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ould fit in better with m d / 
9r more factors extracted wm pde 
were encountered іп inverting A'zAz or A'yAy it that Ray 
i If it should е it wou 

ulty in factoring, bu f 

zy and №, must refer to 
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he same 
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ТТ", then it is thogonal transforma gh 
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Forming F, and F, into the complete F is the last step in the present 
asymmetric factor approach. ‘Tests of fit of any part of R by the appropriate 
Parts of F are now possible, and any type of rotational adjustment that is desired 
may be applied to F. ui 


V. CONCLUSIONS 


This paper has briefly outlined the history of asymmetric solutions in latent 
Structure analysis and factor analysis, and has presented a new asymmetric 
Solution for factor analysis, together with suggestions on how to overcome 
Problems that arise in dealing with empirical data. It is believed that this 
wi ass approach will prove useful in practical application, more especially 

ere the investigator desires to avoid the estimation of communalities. 
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A NOTE ON ROTATION AND PSYCHOLOGICAL SPACE! 


By К. F. JARRETT 


University of California, Berkeley 
oy 
You may clothe a vector space in an inner product; but it's born naked.” 


мане Purpose of this note is threefold: to consider the conditions under 
йүү ив оЁ distance (both phy: cal and psychological) and angle (the pure 
inte "E of distance) are meaningful; to suggest that there is some 
Solder pes these conditions do not obtain throughout psychological space; and to 
distance briefly the implications of this evidence. My argument will be that 

(and therefore angle) is meaningful only when the space involved 
Possesses the Property of dimensional isotropy. 


I. ISOTROPIC SPACE 


igs АВД use the term, isotropic space is one in which, in principle, measure- 
Measure, E can be identical no matter what direction one wishes to 
ave iska a long-standing use of standard scores in psychology seems to 
of the EUN psychologists into the uncritical and unrecognized assumption 
Whether E py of Most psychological spaces". And the question I am raising is 
these Sous not the dimensions of various psychological spaces are such that 
Space dene сап be isotropic. Consider, for instance, the two-dimensional 
adult males by the measurements height (cm) and weight (kg) of a sample of 
e була, If these pairs of scores be plotted, all psychologists will expect 
Orizontal i ore cage to be elliptical, the major axis being inclined to the 
(height апа t is casy to see that, relative to the original reference-variables 
hea weight), this major axis has an equation of the form: a. x cm+ 
that we proj units unspecifiable). Now suppose someone were to propose 
Ving Бела each of our points perpendicularly on to this major axis, and, 
Unit, that w €d two arbitrary points on that line determining an origin and a 
his new © measure each projected point on this line in terms of that unit. 
Wished Imension will be the one along which we should measure if we 
cerning iene of a single measurement, to maximize the information con- 
Ments, Y ividual differences contained in the original set of pairs of measure- 
қ et no one would consider ‘ distances’ along this ‘ dimension’ 


am A 2 А 
Pos ion much indebted to Dr. John P. McKee for assistance with the argument and its 


tito avoiding the difficulties inherent in the use of distance notions is to refuse all 
оры hed so Poychological variables. This solution is that of the consistent behaviourist, who is 
ti Banism. i fi У with the relations between the input and output events on the two sides of the 
dee Vitality ралары сі ', in Egon Brunswik's terms, ‘ without the organism’. But the con- 
nens; of the factor ; js Я ; еН ; i : 
the ions of factor analytic approach, as well as the studies of stimulus generality and of the 


Similarity, suggest that not all the problems of interest to psychologis vill yi 
°г type of нен н а T PSYGROIOENIS: willigield ха 
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r not he 

ractically useful. The reason is that ie peel 
желінін 0% me tion to the physicist’s dimension vui ы el саң it is 
has given any Pul meaningfully add heights to weights. E. rd scores the 
бүтү. са pe to convert height and weight to stan Sen is not the 
equally clear that Fames transform is still meaningless, and nes height and 
Le rima Mid of ever being able, independently of measures o 
ce ap ae em a ‘score’ in this * dimension A 
weight, 


: i ) 
to believe that ations аг 

factor analysts seem oe jor axis transform? 

td the whole problem of scaling) just such major axis m first converte 
pi жей legitimate and useful so long as the original scores a nd for the same 
25 nm dur, scores. This case is as fallacious as the former, a 
to 5 
reason. 


i ts (I 
for any two psychological tes 


sure 
" ia measu! 
An investigator obtains (0) ‘chromatic 
he difference limen for оре plots 
(iii) a measure of oral fixation. He 
each of his subjects in the resul 


4 1 о 
would consist in some mc Кт 
But two things conspire to ау елен ап 
» he always begins with more than three dimens standar 
Secondly, he not only converts his data ^ fixes 118 
ds to correlate his di ions: described bY 
attention on i ed by the product of the one we have de 
Its own transpose, 


Joses 
iss Е ы letely 

In Carrying out this arithmetical ritual, he comp 

Sight of his ori inal operational dimensions, 
g 5 р 


; се, 
E : -ind—distan 
ace, all three dimensions are of the same kind 
measured by yardsti ‚ cali 


i 
Though there are mang d e, in 
sical distance, it is ро à spatial 
one for each of the thre i 


e 
Ке ossib 

› and depth. Further, it is P 

measure thi 


IL Ture 

To make clear What I mean by dimension 
necessary to distinguish between th 

‘ dimension ’ i 


ter 

E А ich the '* 
ree important senses in which terminin€ 
18 used. One use ig simply to indicate the operations de P 
one member of a set of coordinat: i 


80 are religious devoutness, difference in threshold for a particular wavelength 
of light, and oral fixation. The chief operational dimensions used in the 
escription of physical objects include length, width, height, weight, volume, 

^ temperature, latitude, pressure, and electrical resistance. 
| One of the assumptions of some brands of factor analysis is that the number 
°F psychological dimensions commonly used to describe the reference objects 
Le. the persons measured) is larger than is necessary for the complete specifica- 
tion of those objects. Hence, applying Occam's razor, we start a search for the 

Minimal number of common reference axes. 

This brings us to the second use of the term * dimension '—to refer toa 
Member of such a minimal set of axes. The factor analytic search for a minimal 


3 1 n 1c: 
3 of psychological dimensions is based on an analogical argument from 
| р Ysical space, Suppose, for instance, that each of a number of points on a 
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Space. In this sense, height is an operational dimension; as applied to persons, 


29 (or on a plane) were to be specified by a set of three coordinates and that the 
wn Plane) in question did not coincide with one of the reference езен or 
di а plane determined by a pair of them). In this сазе some of the origina 
of eons used are unnecessary, since an appropriate selection of a smaller x 
: "mensions would suffice to specify each object uniquely and to describe н 
ini relations among them. For example, each point on the line could e 
19чеју specified by its distance from an arbitrary origin. Similarly, in the 
E det an arbitrary origin and any two reference axes would permit a unique 
| Cation of each point in it. 


Mens: me take a further example—specifying the point i the lower peii 
Spatial of the southernmost eave-support of my house. A sp sagt 8 рел 
ty Coordinates will be required. The three spatial dimensions i ёре е 
ally in distance; and the space defined by these three dimensions 18 V нани 
tropic because in principle the two distances from the property lines an 
| à height above the foundation can be measured in the same way. 
` One = this space we can transform the coordinate specification of a poini fra 
epee of coordinates into a variety of other systems. So, for example, we 
с rectangular and oblique Cartesian coordinate systems, a$ well as polar 


Oo0rd; à 
mo t Systems in the two-dimensional space of the plane, and other 
inate $ 


ğ i : а” ld readily be 
Svised if uL for the spatial aspects of the real wor cou y 


ах quired. Finally, in this isotropic space we may rotate our reference 
in Convenient arbitrary position, because the measurement operations 
ay € various directions are identical. Our familiarity with these facts of every- 
8 PNE B 
faily Pace must share responsibility with our use of standard scores for our 
E 


es to an 
they 


Э to recognize the fallacies of assuming isotropy where it does not obtain. 
n 


tra dimensionally non-isotropic space we can use only a limited class of 
Msformations, 


i We may displace the origin, and we may alter the size of the 
3 In terms of 


which one or more of the reference magnitudes are expressed. 
тоған і 1 
Otational transformations are meaningless because in such a space no 
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З Қ es between 
meaning whatever attaches to a generalized distance. Los а nadie 
points in a non-isotropic space there. is no alternativ e d whether those 
the particular operational dimensions which are invo sschelagienl (e-g- 
dimensions be physical (e.g. duration, mass, length) vd Г ыга metric 
religious devoutness, oral fixation, difference limen). No n nt with vectors 
can be associated with differences in location: we must be conte 

of differences. 


x s metry 15 
The general class of transformations which we learn in pr cn pr y 
appropriate in its entirety only to a very special type of spet he je (the pure- 
isotropic space. The Notions of generalized distance and ang ly to such 2 
number function of such generalized distance) are appropriate only 


ial kind; 
> : is special 
space. Unfortunately ordinary everyday 'space' is of this sp 

though multi-directional, it is only uni-dimensional. 


I turn now to the third sense in which th 


one that is extremely important. When the | 
four-dimensional, he 


temporal coordinate, 
two-dimensional: viz., 
operation are requi 
in question, Th 
measuring time, 


as 
3 ace 

hg те-5р2 
ayman speaks of ti 


ne 
4 ап 
ree spatial coordinates ап 


7 
only 
s 9 Га timeaspace 19 

in which this time-sp4 kinds 9 


e system 


a 
p iy 
ecis? 
nal space seems to suggest p” the 


and 


nal eneit i 
rotations of the coordi : еа. ;Minkow 
time combined) уң ; с 


ki 
Eras inkows 
certainly Suggests the dimensional bun Кө рш d continu 
though his paper does not make clear -Beneity of the spac 

measure distance alon Dr aa 

(  zeitartiger ’) directio Bu E ike 


ns 
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111. Tur CRITERION FOR ÍSOTROPY 


The absence of specifiable operations for scaling should not obscure one 
important point, namely, that all physical laws which are stated in terms of the 
Space-time manifold of relativity assume the same form, irrespective of the type of 
Minkowski transformation of the coordinate system that has been used. It is this 
Which makes the space-time continuum dimensionally homogeneous or isotropic. 

Psychology has two alternatives. The first is somehow to demonstrate that 
lios berationally different dimensions as religious devoutness, visual қылы жі 
Ж. i and oral fixation (or Binet 1Q, ascendance-submission, ethnic pio m 
the ne ee status), etc., can nevertheless in principle be kie A Е 
"dn г ра ‘Spaces’ defined by such operationally ae ws im n 
Within еа ацан] be dimensionally isotropic, censi сю а 
The i nerd и would correspond © psychologies dere aei E 
to determi s to establish laws involving various gao 9 pu de в 
constant ins empirically whether the mathematical orms of those 1а E ain 
Se — ps the reference axes are rotated in whatever tentative apace 18 
the notio j they do, the space is isotropic; otherwise, not. In the former case, 
i n of psychological distance will be valid. In the latter it will be mean- 


Ingle М | lat eal 
iai Since there are no procedures for demonstrating differences or equalities 
беп such distances. 


tio Attneave (1950), in an interesting paper, has made a preliminary examina- 
ОП of the sp 


indeed | ace defined by judgments of visual differences and similarities, and 
уро ig anticipated some aspects of my discussion. In considering the 
S Sis that psychological space is Euclidean, he remarks that the “ most 
ality, one Psychological implication is that, within a space of given dimension- 
example Set of axes or one frame of reference 15 as good as any other. For 
I Psych RR are commonly described in terms of brightness and saturation. 
Psycholo Ological space were Euclidean, it would be entirely possible and 
Which oe proper to rotate these axes and discuss colour in terms of attributes 
е келег] t be termed © sightness ' and ' braturation B axes cutting across those 
YPothesis y use" (р. 521). Attneave's own data led him to doubt the Euclidean 
ies psychological factor analysts have tacitly assumed the isotropy of 
Which Ше ological space. They have thus cavalierly ignored the difficulty 
developed. inssieiet has in demonstrating his isotropy. The physicist has 
relations a his methods for measuring magnitudes, and establishing quantitative 
involved ис. his operational dimensions, on the assumption that time-space 
t or 9 different fundamental dimensions. Experimental findings revealed 
іса] usefulness of the assumption of homogeneity. But factor 


portant 


1 
асер А . " . " . 
t actor u үе) extensive list of factor analytic studies of personality reveals that in most 
ds for analysi ysts have dimly recognized the importance of dimensional homogeneity in selecting 
9n o Oberation оре does not usually find, in any real factor analysis, so heterogeneous a collec- 
nal di i A : toi діннен 
ral fixation T imensions as our illustrative ‘ religious devoutness ', difference threshold ’, 


H 
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ne 
; involve only 0 
that the many operatio chological space involve 


: «tra- 
: 5 P E А tedly ex 
fundamental dimension. I am impressed with the d "€ 
logical—that the form of laws remains invariant under all rota 

formations if dimensiona 


sist has few 
1 homogeneity obtains; but the psychologist 


an be П 

al * space ’ із isotropic there тае e 
xes: convenience alone hie e before 
This was the Position taken by Tiu 0 
imple structure. The second is that the wp same 
in principle measurable by тан ав it. 
ntal dimension which T reference 
aningful ’ rotation of e dis- 

communality as а metric-leS° oy 


“spaces ? Serves t. 
portions, and о 
Meaningful sets 


| IV, Conctusron А gical 
| Psychologists have long een Concerned With notions of psycholo r 
distance. Psychophysicists and modern experimental psychologists as W 


u——————— 
шай сан 
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differential, clini 
consi ting леа; An personality psychologists have found reasons for 
uum des dias cept. Although not all have explicitly dealt with distance 
often been im " Ee nOuee, closely related to the measurement of distance: has 
form the M ш their thinking. Sometimes they find it useful to trans- 
entail only зы ахез оЁ their psychological space—particularly those which 
Vectors. But rot ement or uniform shrinking or stretching of the unit reference 
densan ational transformations are legitimate only in spaces that are 
character da ISUREODIG: By this is meant that the space must be of such a 
of the байы: ШІ principle, identical operations can be used to measure in each 
Spaces xe sed n of conceivable directions. Whether or not the conceptual 
question, yed by the psychologist possess this property is an empirical 
Experime 
Чай еа work on stimulus generalization and on the dimensions of 
isotropic, ' de that some dimensions of sensory space are not dimensionally 
he ultimate criterion is the formal invariance, under any transfor- 


mation 
of the ki n 

kind mentioned above, of the laws relating psychological variables. 
and hence few if any laws, 


ern g : 
Are not 1. "m isotropy of common factor space; but 
isotropy een for testing this isotropy- The possibility of such non- 
: itrarily an npo factor space suggests that both those who would rotate 
tuth on their gg who would rotate to psychological meaningfulness have 
‘actor space side. ‘The arbitrary rotators are correct in so far as their common 
ISotropic; 5... at least one multidimensional subspace which is itself 
east two sibi wer are correct to the extent that common factor space contains 
or simple a sub-spaces which are not isotropic with each other. The search 
ructure perhaps reflects concern with the problem of identifying 


Sever, 
а 
еу l mutually non-isotropic subspace e ide i ion Ё 
pic subspaces. But the ideal of a unique solution for 
nat the minimal set of 


егу тоған 
е А мар problem indicates а tacit conviction tl 
ITections 51 necessary to describe а psychological space will contain no two 
Which have the same fundamental dimensionality, and, if they do not, 
es meaningless. 


en the noti 
n ; à ы 
otion of a generalized psychological distance becom 
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By FRANK SANDON 


Forme i 
zviSslec Ие 
ly Selection Officer, Birmingham Education Committee 


n abscissae of vertical sections 


The f ü 
ollowing paper gives a table for the mea 
f such a table are illustrated 


of the 
normal curve. ” 
by Problems i сиге The need and usefulness 0; 
rom the field of mental measurement. 


їн Бе} | I. PROBLEM 
quently to FE arces, im and educational inquiries the investigator has fre- 
n many lare with a group of individuals who have been rated by categories. 
allowed tö eae examinations, for instance, the assistant examiners are 
to reduce S oui scale of literal marks, and the chief examiner may then desire 

to numerical equivalents on the basis of the proportion or per- 


Centa 
аве of th : 
e candidates who are awarded this or that mark. Usually it is 
he population 


assu 
med—t 
1 : . . 
SO marked "ias the assumption is not necessarily true—that t 
h s normally distributed in respect of the underlying variable, so that 
bution (cf. Burt 1943, Sandon 


the cat ; 
195 eem form sections of the total distri 
oth Ма с the investigator may be confronted with 
Means (e y distributed, with the same standard deviation, 
Who fee а group of boys and a grouP of girls from a given educational area, 
Oys, for e taken an examination in which one sex is superior to the other, 
emarcation hae tf in arithmetic, or girls in English); and the same line of 
ауе been as then been applied to both groups, 50 that different percentages 
selected. The investigator, knowing only the borderline and the 


Wo 
Percen Р 1 
tages, may wish to estimate the means for the two selected tails. 
ion or of a tail selected 
dy available in the statistical literature 


would plainly be helpful to have a 
d hoc calculation on each 


two populations, 
but with different 


Fo 
rmu : $ 
lae for assessing the means of a vertical sect 


r 
moa 

(Kelley D mal distribution are alrea 

Single 3). But for practical purposes it 


tabl а ] 

Occasion e of values, instead of having to make an 4 
IL Tur Construction OF THE "Гав OF MEANS 

the relation between 


On 

e s : 

the mean Fa His unique properties of the normal curve 18 
eviation of a section of the total distribution and the difference between 


€ tw 

0 1 y . 
2 are ih: rdinates, upper and lower, which cut off the section. Thus, if 21 and 
€ ordinates, g, and 4s the areas of the tails cut off by these ordinates, 
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and X is the mean deviation of the section 
41-4: 


S i 
(see Kelley 1923, pp. 100f.) 

The meaning and use of the formula may best be understood by the follow- 
ing example suggested to me by Professor Burt for the distribution of intelligen® 
according to occupational class (see this Journal, XIV p. 11, Table I.) In the 
table below the figures in the first column divi the percentages in each soc! 
class. From these the values for q, are obtained by cumulative summation, 20 


the E pun а 2, from Kelley’s table (loc. cit., Appendix C); the com 
q2 апа 2; are the same as those fo Ж | ; жие 
assumed that the entire d; г qı and х; in the category just preceding ndard 


ааа Stribution is stri the sta 
deviation is 15 Кер points. strictly normal and that 


т TABLE I. AN ILLUSTRATIVE EXAMPLE 
ass 
, Percentages 41 2, x Mean LUE 
III 12-2 0:034 0:07545 2-14 1321 
ы 32-5 к 0:38964 0-58 108:7 
VI 26-1 0:739 0:32501 — 0-20 97:0 
1:000 0-00000 24:94 81:3 


— HE TT ані — 
1—9 0:739-0.414 = —0:20S.D. or 97-0 1.0. 
5, 


nt 

WAS 978 LO: Tn the - mean, calculated from the detailed test measurem^ he 

numbers are Case of the other Classes ticularly those in wh!¢ | 
very small, the discre ‚ particularly only 


Pancies are rather | s after all was" | 
sample t агрег--а cisely 
m © that could hardly be expected to conform Рр! е 


first 
i (p. 119) the figures for the percentages hav ве 
1S primarily des; iati 


The estimates in the table have been Са 


give ns 
1931, Tabl Il). Y Сени апа Hartley (1954), Table I; (cf. К. реаг 4 
Selley's а, and Р (X) with Kelley's Corresponds with Kelley's x, 2(¥) 
q 


1 ‚ 

; огр(-1-4). In Table II (p. ! ralue? 
м Places. In the и. of the most extreme ` е 
may be slightly inaccurate. 


ПТ. 
To illustrate the typ 


e of t i 
the child population wit “we described above, let us suppose ar 
* Investigator is concerned, there 15 4 


А 
PPLICATIONS OF THE TABLE 
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е 
1 d that the mean of the batc 1. J E 
batch of twins, к І.О. in both groups (cf. Sandon 195 7, 1959). 2 dn al 
deviation being ©. we pick out the 14 per cent s madii 
This implies that the selection is e 
n І.О. of 115. The mean Wer "This 
age of the tail above this Td t an 
Ove the general mean, i.e. th 


r that, for the selection at 11 +, 
е having the highest LQ.s. 
about 1 S.D., above the mean, Le. at а 
children thus selected Will be the aver ^ 
indicates that this mean will be 1:53 S.D. ab rins, however, а cut 2 
I.Q. of the selected group will be 123, But for the 8 b I 
115 will be 20 points of LQ. (i.e., 1.33 S.D.) above their own e Ба at 1-80 S.D. 

i 5 that the mean of the selected twins wi 


Q. o 
ie. at an I. 
- above the general mean, i.e. at а 


probability °, 
depending largely on luck 


school pupils estimated their 
test problems Would be а 


Very Unlucky, 0-07; Unl 
0- 


€ values of 1-3 


Editoria] Note, As th 
more familiar textbooks 
ing proof is appended, 

he equation for the 


z 
Differentiating we obtain, 


mal curye would be — 


Frank Sandon 


ati 
Professor Cohen ( 
chances of be 
: (relative 


will thus be co, 0-76 
w we find th 


€ variou 


ted to 


Ors are 1-91, 1-04. 
17, 1-254 


as the referen 
on an early lecture of Karl Pearson. 
normal curve may be written 


57025) °хР{- 2/0202) }, 


"VQ" ДЕСТЕНІ 


d 
h is only 95 І.О. points, the standar 


* subjective 
€ an instance from the field of pron 
lon on the estimation of S rammar 
1960, p. 140) found that «a certain 
ing right in their guesses fractions): 
' frequencies ' given in 2 Lucky; 
7 с, 0:52; Lucky, 0-17; hie f these 
ing variable to be normally н E 

following I c Esse ни of the 
» 1:42, 0-76 and vost 
8 of the five co 1:91. 
рс 0-00, --1-04, ала more 
ore that Cohen’ j an average, distinguis * Lucky 
‘ s Unlucky *) than a 
nd ‘ Very Unlucky ’). when # 
8 estimates was far ei’. subjects 
Шап it appeared to be with Cliff's 
thus qualified rela Personal qualities; wit 


1, and +147 of S.D. 


» and 1-84, as бор. 
» and 1,323 (Clif, 1959, Tables 2 


е formula used by 


-n the 
in 
Mr. Sandon does not appear 
» and 


follow" 
Ces cited include no proof, the 


A 
із жом аы 


— 
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Now let x 
et X be tl 
b е the mea i F n 
ounded ine cii ps abscisa of the centroid) of a vertical slice or secti 
dinates, x, and х. Then by the definition of such a ES 
, 


“ха 
spa] «Ae 
o4/ (27) ] 
Where (as in th ча), 
e text) 2, and z, denote the ordinates at x, and xs, and 4, and qs 


епоге 

the 

th areas of ; 

en obtain the curve cut off by those ordinates. If we put o?=1, we 
, 


(=q) = 


-“ө 
Ха 


In асай 
aling wi : 
Jour, g with problems like that described on p. 118 (Table I) and in this 


tal (XIV 
d it bl n с. students in psychology at University College have 
nr of the c Бау жарарстма% in which the ‘ lower boundaries ' and 
is їн are given in йа a are given in percentages: the standard measures 
e eded; and the valu 4 E ody of the table. Asin all such tables, interpolation 
ee Боле E к so obtained аге therefore only approximate. The final 
Mes Колеса со — must be calculated directly from the equation just 
бп, hopes: to pies of the table are obtainable from the laboratory. Mr. 
publish a similar table and other examples in a later issue. 
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THE GIFTED CHILD 


By Cvm. BURT 


University College, London 


"PE ed paper examines certain arguments recently advanced to 
slight idi E he range of individual differences due to genetic selection is too 
казда үң of practical importance, and in particular that the abilities of gifted 

dividuals are the result of their early environmental opportunities rather 
In reply two new pieces of evidence are 


tha [ E ; B 2 
han of their genetic constitution. 
the wide range of variation to be 


b $ $ \ 
а ра forward: (i) data demonstrating 
und among children reared under very similar conditions; (ii) after-histories 


eria of high ability whose environment offered an impediment rather 
пап aid to their intellectual development. An estimate is made of the 
relative frequency of gifted individuals in different socio-economic classes, 
and suggestions are put forward for improving methods of selecting gifted 
children of high ability. 


I. CURRENT CRITICISMS 


Pes conclusions I have ventured to draw about gifted children, both in 
een в ШЕ енінде and in more recent contributions [2, 3, 4, 5, 7], have of late 
on mh jected to considerable criticism, based, it would appear, quite as much 
com "Pn cap ME. as on genuine disagreement. Several. writers! have 
Proof ained (in the words of one of them) that “ the highly complicated algebraic 
to ths offered by Fisher, Burt, Howard, and others are quite incomprehensible 
Could average teacher and educationist, and probably to most рауына 
these not ”, it is said, “а few straightforward arguments be given without а 
r ee ematical complications? " Most of the critics follow the line taken by 
. Fleming, Dr. Floud, Dr. Heim, and Mr. Maddox [11, 12, 14, 10 The 


Com 
monest contention is “ that the role attributed to heredity by members of the 
dividual differences 1n ability or 


alto { 
п school was greatly exaggerated, and that in 
ental influences than to genetic 


ара 

ч : я 

de are due far more to social and environm j : 
thout entering 


condi . г 
tions”, This certainly is а criticism that can be met WI 
e statistical analyses. 


серіу into technical details or embarking оп elaborat 
isi first of all there is one preliminary objection, raised most frequently by 
om ers, which applies quite as strongly to the arguments of my critics as it does 
Yown. “ Why," asks Mr. Somerville, “ do psychologists treat the problems 


of t 
ber Supernormal as if they were of the same general type as the problems of 
: Subnormal? Both issues seem to be regarded as no more than special aspects 


1 
Se xx k : 
let; € below pp. 1 ; t that it is impossible for lack of space, to print all the 
ters рр. 171f. The editors геш Of those "omitted more than half endorse 


th received on th j er. 
9 e subject of the present paper. Т А bae 
ап ы J 3 Я 
conclusions reached іп the articles cited, and are concerned either with minor criticisms 
with in the following pages. 


} 
à Supplementary inquiries. So far as possible these are also dealt 


ог wit! 
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of the broader and vaguer problems of ‘general intelligence’... We have B 
‘the backward child’ and books on ‘the mentally deficient’, but no book se 
gifted child’ assuch. It is principally for these reasons that the question has adis 
so widely ignored by the public at large.” If Mr. Somerville is thinking Pis ne 
of practical problems, I should readily agreel. The first task of the psycho mart 
however, is to deal with the underlying theoretical issues—in particular wit pe 
question whether subnormal and supernormal ability are mainly aum 
largely innate; and this demands an inquiry into the assumption of an S x 
lying ' general capacity ’, commonly termed ‘ intelligence ’, and into the deg 


2 а ыз Р 4 = un ear 
to which variations in this capacity, whether above the average or below it, арр 
to be determined by genetic tendencies, 


Mr. Somerville's view see 


The first to point hich such a conception 17 ler 
was Sir Francis Galton; and it may be helpful to recapitulate some of Biss 
Rr here. To begin with, he adduces plausible reasons for believing uals 
-—À Ог occasional pathological cases, the basic differences between шш. 
ы PEN of degree. “From the village idiot to such illustrious gen! nd. 
r Әһакевредге or Newton, every grade and s dm il 

nd the distribution is wholly continuous, lik p^ e 
measurements, There yer ewe 


out the manifest errors w 


hade of variation is to b 


» It is reasonab 


а pirical taile 
й е ; 
evidence, US therefore look a little more closely at the 46 
П. Tug | 
íi NHERITANCE 
Galton’s Principal data ра ag T өн ABILITY 


The problems of the ‘ 


Supernorma] ’ оғ“ 
system and on methods 


of selection for Pa > yere dealt with in reports on the SC^' 
TY schools, 


өл 
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relatives ". Тһе 
well over ce Maps me such a man will have an eminent son proves to be 
Bur aiiis іс a rds RENE as the chance for a parent chosen at random, with 
Galanta ато creasing proportions for remoter degrees of kinship [13]. To 
сабадан. ai. eee in this general form there is one obvious criticism, repeated 
child ара hed p correspondents, namely, that the opportunities enjoyed by the 
е Есей scel iem wil be far more favourable to the development of high 
de Шоо = than those enjoyed by the child of a parent chosen at 
fuel ШП ke inpr anticipated criticism along this line, and attempted to 
ability, epis wies er, since his major interest lay in the direct inheritance of 
parents; ha _— occupied with cases in which the children resemble their 
his naturally invites the retort that environmental influences can 


Produ 
ce such В d 
resemblances quite as easily as genetic influences. 


The З 
Ме inu 
ndelian theory, however, maintains that genetic influences may be 
family, but also for 


responsi 
sible 
their diee only for resemblances between members ofa 
bhenomenasi i Го the staunch environmentalist one of the most puzzling 
s ; «aii : 
the appearance of extremely able individuals in households where 


both the i 
mes pons and the material conditions would, one might imagine, 
instead of feck child to hopeless ignorance and inefficiency. Accordingly, 
athers, it eal T as Galton did, for instances of brilliant sons born to brilliant 
rilliant sons қ т. амы be more instructive to note the numerous instances of 
generally acclai оп, to parens in the humblest circumstances. Carl Gauss, 
erman “Ерен аз “ the greatest mathematician of all time ”, was the son ofa 
ormandy ; M yer; Laplace, almost as illustrious; the son of a farm labourer in 
; Marlowe, Winckelmann and James Mill were sons of cobblers; 


James 
mela cu Opie, Lincoln and Carlyle, sons of carpenters; Thomas 
Sons of but avid Cox, and Faraday, sons of blacksmiths; Defoe and Wolsey, 
chers; Luther, Zwingli, and John Knox, sons of peasants; Kant’s 
unyan’s a ti à maker, Franklin's а soap-boiler, 
a tinker, Kepler's an innkeeper, Cardinal Richelieu's a soldier of the 
* unskilled workers, mostly 


Buard: 
Ch: $ 
: atterton’s ancestors are described as 


Th х 
€ detailed accounts of ће early development of these and many other 
suggested by this brief list. 


buddj 
in 5 
ime M. erro fully confirm the inference 
ately the illustrative cases commonly described in educational textbooks 
vernor of à colony 


(cf. [1 
[17] and refs.)—Macaulay (1.0. 180), the son of the E? 
dson of a celebrated zoologist 


Who w: 
as also a F.R.S., Galton (1.0. 180), the gran 
d taught by an almost equally 


and b 
< Dotani P 
Шапе nist, brought up 1n а cultured home ап 

sister, John Stuart Mill (1.Q. 190) whose father, leader of the new 
Ellis’s Study of British Genius 
For one or two cases the information is 
razier, others а wool merchant— 
]—but all seem agreed that he 


1 
The а 
ПО, but ч British persons I have taken par 
'ghtly SORS y from the Dictionary of National Biography. 
icting: e.g. some accounts Say Wolsey’s father was а £ 


tly from Havelock 


Presun 
аы; i 
Was just "d he kept sheep and sold both their flesh and their %00 À к) 
an honest poor man ». For foreign personages ] have relied on similar publications 
s Cox's volume in Genetic Studies of Genius [9]. 


fro 
m the 
co H а " 
untries concerned, and especially on Mis 


126 Cyril Burt 


T as the 
Utilitarian philosophy and author of the standard History of 1 EM n ee all 
boy's personal tutor and gave him a profoundly erudite educatio ances arion 
cases in which the child was brought up in well-to-do Velo end motis 
highly cultivated relatives and acquaintances, where every opportu Е à T Gana ШО 
were provided for precocious scholastic progress. Such — ? evertheless 
doubt because they were the most dramatic that could be foun ‚Пп 
leave the impression that the child's exceptional intell 
largely the result of his exceptionally favourable en 
contend, be far more instructive to ex 
genius was brought up in relative 
encouraged intellectual interests, 
Of the older scientists 
descriptions of ‘his early life 
contemporary documents, 
town in Swabia, was contin 
“ a vicious and quarrelsome 
escaped hanging, 
the Dukes of Wij 


tships “ for children of 
lversity education; 
who could defen 


ectual attainment may be 
vironment.! It mio 
amine biographical records where the yo p 
poverty by parents who neither enjoye 


А iled 
known to fame Kepler has left fairly e 
» Which can be checked and amplified ur small 
His father, who with his wife kept a tavern n 2 son; 
to the wars: he was, says еен 
ho treated his family very ill, желіні 
exile and disappeared ". Fortu ided а 
ing the Lutheran faith, had Pre ipilities 
the poor and faithful " whose а 


u 
соган at the state sho 
their intention was that the ae attacks. 


" e 
cites M 


А Harrison 
Product of environment” Mr. Harr! 4 


6 ilies 
ncker the fi “HY at its foundation ‘ fam 
г TE presi uckingham and the other p 3 
1 
Court like Pepys and Evelyn ri and brother of the Earl of Cork >, or else close Fellows w i 
fend. Point of fact the Most noted of the original Newt? 
ing the cipher: 
in succession, hardly any work 
“gentlemen of noble bloug » А 
this period the ‘ scientific ge ef like Watts he 
c ; h О: а, ‚ В J— th 
son of a carpenter and shipwright, Brindley, a GM, дын маса o spells p^ ie 
members of the Lunar Society at Birmingham DS ғы who had never a; Manchester—P 
such as Priestley, Jenner, Herschel, and the like osophical Society 


aol i is science tO! ү 

1Стап, who had applied his due presidene 

of an n the next generation, when two earls held th 
е 3 


> 
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young assis E А * 
mem asi бын 8 pasion for mathematics. He and the ten-year-old pupil 
questioning m aker school hours on algebra and mathematical analysis, 
енк. мим poe proofs of the binomial theorem and several of Euclid's 
Шеш& dame fo ды | пеп Gauss was only fourteen his remarkable accomplish- 
education. At ap notice of the Duke of Brunswick, who paid for his further 
at eighteen, s leen he started to develop a non-Euclidean geometry; and 
4 о, ийнин eid n pei best of least squares. 
atksmi : a іс, consider Faraday. His ѓай газ а | 
family а pow “ industrious but dir ater а : нена 
more than аслы. мөр “er day school, but learnt little 
ings, tie dece pandi hmetic. + t thirteen, to augment the family 
tock Bim on as 4 е a job as errand boy for a bookbinder, who afterwards 
meagre бене. apprentice. In this way he had a chance to supplement his 
е found on ales by studying the volumes, particularly those on science, which 
ле shelves of the bookshop. А customer gave him tickets for Sir 


umphre 
y Davey's le C 
ey’s lectures at the Royal Institution; and here he attracted the 


attenti 
on of Si 
r Humphrey, who eventually appointed him lecture-assistant.t 


Even whe З 
opportunity A: the future genius is born into a family which can provide both 
€ follows E na encouragement, it not infrequently happens that the path which 
Social oppor quite different from that which might have been expected from his 
motto lu or his parents' wishes or plans. James Bernouilli took as his 
апа the bio oo sidera verso (* against my father’s will I study the stars "); 

Абат ары of eminent people аге full of similar deviations. 

таң of Stien mple let me choose one who has been described as “ the greatest 
srprisingly к се that Ireland ever produced ». William Rowan Hamilton, 
tudy of Br nough, remains unnoticed in Galton’s collection, in Have 
еапу А ы-н Genius, and іп Miss Cox's Genetic Studies of Genius. His 
= Was 5 оп ав supervised by his uncle, a curate at à neighbouring village, 
illiam sho ми and versatile linguist. The uncle’s intention was that 
15 end cones become a parson and if possible a scholarly divine, and towards 
rst essential was to learn At five the boy 


could trans] à the ancient tongues. 

е "m Latin, Greek, and Hebrew, and recite long passages of Homer in 
led Pei. well as much of Paradise Lost and Regained. By eight he had 
ch and Italian, and by ten Sanskrit and Chaldee (i.e. the Aramaic in 
written). At thirteen he claimed 


1С. 
much . 5 
of Daniel and parts of Esra are 
ived ; and twelve months 


tha; 
t 
1 е had А 
ater he tte ed one language for every ye? 
as Aig and presented a flowery welcome in Persian to the Persian 
k © calculati who was visiting Dublin. Just before this, however, he had met 
Є secret iex prodigy, Zerah Colburn; and (as he relates) resolv 
the lad’s methods, which Colburn himself did not fully understand. 
own contemporaries in the world of science 
from the humblest origins to cabinet rank— 
ell known to need further 


d the Bevans—are too w 


om our 


1 
I geo 
dı efrain from citi а o 
ing similar examples fr! 
ve risen 


ап, 
е 
the i ters, he stori 
tories of politicians who ha 


тел; mas 
nt; ез а: = ; 
lon, nd the Morrisons, the Bevins ап 
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The result, to the uncle's 
absorbed in all types of mathe. 
of recreation”. At Trinit 
and obtained top marks an 
He already detected erro 


aree: 
h yal Irish Academy one of the professors н" 
This young man—I do not Say will be, but is —the first mathematician 
age Shortly afterwards 


at the early age of 22 he was elected profes 
astronomy. Nor were math ппс 
H B . H 7 H 1 i s 
up his interest in linguistic Subjects, and remained throughout his life a рга 
versifier. One could hardl 


: ity jn 
м find a ae ! ation of superior! 
general ability. y more striking illustration Е 
Each of the forego; деу tha 
" А going examples w. ; ‚ to refute the V! 
the special achieve, g Ples would of itself suffice to refu е 


th 
ents of : cr CNN LO 
special facilities Бере men of genius are predominantly the ur 


eir environment 


etter o 
than Faraday’ Рр 


; в tr 
to the science. © nevertheless made no comparable con 


; i ch 
dm € been aquis T nated | 
Courage Н . s mathe 
Gauss, who sement in their work on r m t 


arely got beyond the [ашин that, і 


e kin 
ne 
Р sast be 801 
ty for acquiri est, there must at leas ж 
quiring the necessary educational foundations — an “Ри 
of some happy chance ОГ 


otè 
and time. How many P to 


confirmation ; 1,1 hope, supply something of li xact 
: “рле ed “Somerville desires, If fuller and m search 

оп gifted children hae We must turn to data obtained f more recent ree 
of demonstrating ae “ni Studied while stil] at mesi he most obvious esis 
children аа era Predominantly environmentalist DyP terial 
‚ umstances, "EPt up from birth in practically the same Danag 
al institutions © course of our inquiries in various ОГР ntered 
T the London County Council we m ates 
transferred duri mber of able boys and girls among the н fre? 
85 to ficial files cons. the earliest years of infancy; and we ^ peit 
family histories, шушы the ЛЕ Confidential information regard ну 
relatively uniform environment the V4 


7 ү т 
Memo 
MUT 
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as actually greater than that of the general 
een 15 and 161. The average 
f dull and defective youngsters. 
nior county scholarship 


E ШІ children taken as a whole w. 
222. 17:3 І.О. points instead of betw 
шаб ed 1, and there was a high proportion of dull 
although ate % т re had sufficient ability to merit a Ju ; | 
many of ther = their comparatively poor attainments in English and arithmetic, 
the нее 4 т шы deserved a scholarship failed, or would have failed, to pass 
known ta "s icto wem Of eight children with 1.Q. s over 130, five were 
intellectual á ae illegitimate offspring of fathers of a comparatively high 
оға лента а n social status; two others were children of fathers in the 
lainly, С kd who had died and left the mother in a state of extreme poverty. 
intelligence a E ae as these, it would be out of the question to explain the high 
et ана of the child by the special cultural opportunities furnished by his 
жые ee cg since the child’s only home has been the institution. | 

would eun critics, however, have objected that " cases taken from institutions 
the ordinar to be definitely atypical, and can hardly be regarded as representing 
Up in we y um of school children”. Accordingly let us turn to pupils brought 
i qe ed OW n homes and taught at ordinary elementary schools. To eliminate 
represent possible differences in environmental conditions, we may take a 
ative sample of children whose parents have all much the same social 


and є i | 
conomic status. From the surveys of the school population of a typical 
highest level of what in 


o , 
: in wal select children of fathers belonging to the А | Js 
чие иј are so-called ' semi-skilled ' workers. Above this leve we might 
оте; д 2. find marked cultural or educative influences emanating from the 
Povert ne below it there would be an appreciable number of cases in which 
child's a irregular employment, of downright neglect might interfere with the 
this gro arly development. ‘The distribution of intelligence among children in 
up is shown in ‘Table 1. 


TABLE 
ABLE 1. DISTRIBUTION OF INTELLIGENCE AMONG CHILDR 
Номе CONDITIONS 


EN OF SIMILAR 


RO; Number Percentage 
Above 130 1 0:1 
120-130 10 1:2 
110-120 76 89 
100-110 279 32:8 
90-100 297 349 
80—90 101 11:8 
70-80 73 8:6 
60—70 13 15 
50-60 2 0:2 

852 100-0 


ols the standard deviation is (as a result 
de for children in the 


1 
an allowance js mat 


Among the children attending ordinary Council scho 


of th 
€ scalin, ы 
ча g employed) almost exactl: 15. 1f, however, s 1 
ES аве groups a is either maide on ‘grounds of mental deficiency or in attendance at 
hen the standard deviation rises to rather over 16. 
I 


vat 2 
8 is or independent public schools, t 
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The mean is 96-0, and the st 
Even so, the range is still a good 


in the 

› quite a number actually quss der m 

arks in the 11 plus exam Tos 

umstances were yet oe highly 

favourable, I have known Several pupils who have managed to [шшс 

successful educational career. I have room to cite only a single in a family of 
son of an illiterate dock labourer and his alcoholic wife, the eldest in 


-etty busy 
» except when at school, he was kept p gile 
running errands for his mother and looking after the family. | un for 
i age of seven and a half, he acquired a И read in 
Owing books from the public m him, an 
Secret at night, The librarian my attention to the boy; I teste i 
found he had an I.Q. of 142. He 


ic 
Y ol, wh 
Was transferred to another school, 
included what y 


junior county 
was known as a‘ scholarship class’; won first a Jun 
na University Schol 


REY 
s orship 
arship; and today holds a profess 
Science at à Northern university, 


Scholarship examination or 


Indeed even in cases where the home circ 


jona 
; fession 
; naturally to be expected chiefly in the P rchologist* 
classes or the equivalent ranks in commerce ог industry”. Social psy¢ es tha 
maintain that this is merely “ the Superficial effect of the unfair демесе gis 
accrue to members of the Privileged and well-to-do classes", Let us t 
Inquire into the actual figures, 
ASSES 
TABLE П, NUMBERS OF Сіртер Cuprey IN DIFFERENT OCCUPATIONAL СЇ“ я 
B 13 
Class Occupation Number 1.0. over 110 1.О. over 120 1.О. over 
tested a (10) a1) 
1 E 9 
I Higher Ф о) GO ($9 о) © o e 09 3 278 
Professiona] 74 34 1 5 А 15 20° 
її ewe 8 703 ge op 33-8 11:5 5 426 
Professional 330 152 136 TE 
I 4. 9 31:8 4 2 
III Skilled Р 27 519 260 231 121 Bs pt 442 13 o 57 
IV Partly skilled 356 164 69 194 125 26 62 102 2 07? 19 
V Unskilled 285 134 26 94 48 5 18 23 1 0 1000 
Total 2172 1999 46 1000 213 1000 54 
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In the course of s 

types of “2. school surveys undertaken primarily to locate exceptional 
at the other—my c the subnormal at one end of the scale and the supernormal 

the неа colleagues and I have obtained detailed information regardin; 
attending vicem е of parents in the case of over two thousand api 
venient to kee k кү reasonably random sample. Here it will be con- 
911, T rie fa the simple fivefold classification introduced by the Census in 
of Psychological de because it is necessarily the most satisfactory for purposes 
the general n dl educational research, but because it is the most familiar to 
А 5 the definitio; and the most widely adopted in official or semi-official reports. 
ied I have roe al the several classes are expressed in somewhat general 
class shall be a a М i the lines of division so that the percentage allocated to each 
Printed in the pni the same as those reported in the Occupation Tables 

Class I ж - ailable Census of England and Wales (1951). 

Posts; class [T vis persons in higher professional, administrative, or managerial 
E teachers in pos in lower professional, administrative, Or managerial posts 
Ustrial work Sch ea te schools and those engaged on commercial or 
Op assistants, ith much the same earnings); class ПІ includes clerks, typists, 
‚ and foremen as well as skilled manual workers in various trades; 


Class Iv 
P COnsists of * А 
phiefly various Y of * partly-skilled ’ workers; and class V of the remainder— 
9r three 8 types of unskilled labour. Іп ‘Table II I have given figures 
those forming the top 25 per 


Cent, the ipw of supernormal children—viz., 
Orrespond f. à ‘BEE cent, and the top 2} per cent o 
Wards, aine closely with those having 1.Q.’s 0 
proportion 2. these proportions, because 21 per cent represents roughly the 
aminations , the. county scholarship winners in the early days of such 
Є fins hey form in fact the type of 'gifted children' for whom we 

St complete records, including a large number of after-histories 


8 alm А 3 
tion Er to the middle of adult life; 10 per cent was approximately the 
ocated to so-called ' central schools ’; and 25 per cent represents 

11 plus examination for entry to 


f the school population. These 
£ 110 ,120, and 130, or up- 


Бторог 


€ aver, 
га 
а 8e EH 
тапта, ан who nowadays pass the 
ooki р 
с Ing a > T 
Ompriseq " along the first row, it will be seen that, ou 
he entire sample, only 74 (barely 34 per cen 


To 
the Ks 
Above 1 higher professional class. Of these all but ha 

[.Q.’s above 1 


Child в 
Were ‘abit of this grammar school type, on 
With Суза; from the higher professional class. Among these 52 there were 25 
130: thus one in five (20 per cent) 


abilit 
y БҰЙ! 
u Кт 10). Nevertheless, even at this high level it 1s not | 
Superiori ) which furnishes the biggest quota; and owing to their great numerical 
Пу, the three * working classes б (III, IV and V) actually supply а larger 


Торо А 
rtion of children with I.Q.’s over 130 than the higher professional class. 
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. fail 
е e various disputants 
I fancy much of the controversy arises because the various disp 


reache 

istinguish between the two types of с мастық, рини a. ұстай reached 
К — the numbers by rows (i.e. occupational classes) an f argument, 
by E them by columns (i.e., 1.Q.’s). Defining, for the p ‘truthfully 
Бу euam gifted" to mean ап 1.0. of 130 or more, one could aem whereas 4 
an that a child from class I has a onc-in-five chance of ess d dem d IV barely 
child in class II has only one chance in fourteen, and a child ar a quarter of the 
опе in two hundred. Ви іє із equally true to say that only abou s are carefully 
* gifted’ children come from clas I. Unless the two ош sily lead their 
worded and explained, they sound contradictory, and may ea 


the 
"db А e misinterpreting 
respective spokesmen to imagine that their opponents are misinterp 
facts. 


VI. Tur ASCERTAI 


Assuming then that these figures 
that the differences which they reve 
kind of selection b 


NMENT OF THE GIFTED tes and 


4 some 
іс factors, 5 : 
al are due largely to genetic factors, 


e 
rov! 

: st) we are to Р! 

(in the words of the Act) we ar n view 0 

show 

d to 


Naturally those who be 


genetic differences are too s 
appreciable differences in actual development, and therefore attri a 
dividual’s educational and Social achievements chiefly to the advantages c 
by his earl i 


ection. 
lish all schemes of sel pee? 


:onists have 
achers and educationists Pasren 
T Own experi i 


duce 

to pues. 

the in 
erre 
f П 


ce9 


g 
18 8 e the | 
criticized what they take to iad 18 
The commonest target of a 
Se at 11 plus. thë 807, 
a 
Sms, however, emanate we рта, 
Ollaborators maintain that | class ү а 
| › n undisputed preserve of the middle rker (€ 
they rightly point Ош, the chance that the son of a non-manual wo 


imes that 
Condary schoo] of the grammar type’ is three time liane 
Y. Andsuch diffe 


he re ‘j to 
` Tences they attribute largely 50 и and 
introduced py Psychologists for this purP 


The most uncom 
psychologists, Dr, F 


cial 
Promising critici 


loud anq her c 
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the influence of environment on the test-scores [12, p. 143]. Dr. Stott's oft 

quoted protests |18, p. 27 Е] are stronger still: “ educational administrators, 
he tells us, “ clamour for 1.Q.’s;... the legend that the intelligence test measures 
innate unalterable intelligence! was fathered by an earlier generation of psycho- 
logists and mothered by administrators only too glad for someone else to carry 
the baby ”; and, since both the educational administrators who “ clamour for 
LQ's " and the educational psychologists who construct the tests are themselves 
commonly drawn from the privileged classes, the results obtained tend to select 
those Who, by virtue of their home background and their individual interests, 
are likely to turn into typical members of the same social class. “The notion of 
Selecting gifted children by administering written tests of intelligence devised 
for the 11 plus examination is," we are assured, “ hopelessly out of date; not 
only the statistical evidence, but still more the observational data show that their 
elect is merely to favour a specially privileged type of child—in short, a child in 
Most cases of the educated middle-class type of parent.” Anda comprehensive 
Survey of the more popular arguments, leading to the same conclusion, has been 

Set forth by Mr, Flann Campbell [8]. | 
Ow in point of fact the introduction of intelligence tests for selecting 
a to grammar schools had a very different history from that which these 
ers assume, The tests to which they refer were in the first instance devised 


no қ : А а ы i 

д for Practical purposes but for scientific surveys. То gather data on an 
M €nsive scale written tests applied in groups were necessary; and accordingly 
ir. R. C 


test: : Moore and I [1] developed a number of verbal and non-verbal group 
“opposites, analogies, reasoning, code tests, matrix tests, completion tests 


124. test which still form the bulk of the so-called ‘intelligence tests’ used 
е 


the Pain examination. The main purpose was to eliminate, so far as tia 
scale b maf environmental differences, and to provide some kind of Cun wer: : 
diffe, М hich the estimates furnished by teachers from different schoo sw а | 
always Ha А standards could be objectively equated. In any case it rar 
Who kne ended that the test marks themselves should be submitted to teachers 


Te-agg, W the individual pupils, so that doubtful or discrepant cases could be 
е үс 
5ве by individual tests and other means. 


In Britain tests of this kind were first employed for educational purposes in a 


Serie. > 1 
ondon Q Perimental studies which I carried out as the Psychologist to the 
n 


d Ganon: ounty Council from 1913 onwards. At that time the Council awarded 
ТУ limited number of scholarships annually to pupils of 11 plus who showed 


1 Thi 
is 
5 еапу statem 


ent is based on a widespread misunderstanding. ‘The view adopted by the 
facto? 


Beneration of psychologists ' who introduced such tests was that there is an innate general 

conven encing mental efficiency in all directions, and the word * intelligence ' was borrowed asa 

ent shorthand label. Tests were constructed to aid in assessing this factor. ^ Intelligence ' 

үне а term of popular parlance with a far broader meaning, and, of course, in that 

Outset, айй te means unalterable. The imperfections of tests were emphasized from the very 

нана е fact that ‘ intelligence ’ as measured by these fallible methods alters appreciably was 
again and again (see [2], pp. xv, 151 f, 175). 
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exceptionally high ability, and in doing so was guided by the pupils’ рейт! б 
in a purely scholastic examination consisting of two papers only—English an 
arithmetic. An analysis of the results showed that the number of ‘gifte 
children ’ thus selected varied enormously from one electoral division to another. 
In Lewisham, Dulwich, St. Pancras North, and Hackney North, the proportion 


of scholarships gained in 1913 per 1,000 children in attendance at the elementary 
schools was well over 7 as com 


county; in Bethnal Green, H 
on the other hand, it was less 


ing from the Poverty-stricken and semi-illiterate hone 
handicapped in the scholastic type of enan 
В Рег. Later I was invited to carry out ӨШ - 
telligence tests in Bradford, Birmingham, and Northumbe" 
€ collaboration of Godfrey me 
1856 plan would be, not to make а t о 
tests, but to incorporate a numbe 
Papers. This procedure, W 
efforts at special cramming; 
give rise to many mi А an ' intelligence test ' would, we vi 
11 plus examinations, 7-45 has indeed proved to be the case Y 


felt sure 
А th the 


d 
questions favouring the child of the йш 
› 85 our critics allege, the demonstrable Le e 

number of scholarships going to the ‘ pr! were 
Tough in which our most intensive surveys king 
holarship winners coming from so-called WO” “56 
» Semi-skilled апа unskilled manual workers) ' 


Buk ent, { 
ОТЫ Contrary to РА es 
applied at 14 ay 5. es. Poton, it is not the proper function 0 К? 
age a pupil is to be un put children of the highest innate ability s 1 
possess a certain тоф! ергей as a fit candidate for 4 grammar school, he e or 
tion of innate abilit icum of elementary educational attainments Я е 
Wit youngsters j Y 15 a task that should be und ch earlier ag 
rs just up from th undertaken at a mu tly 
selected and rightl Я € infants d 


be avoided if this equivocal term 
tal designation, e.g. ‘general class! 


ер 
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poor areas and attend schools where most of the other pupils are dull and back- 
Ward, are apt to end up at 11 plus with attainments in English and arithmetic well 
below grammar school requirements. 

One of the earliest results of mental testing was in fact to demonstrate 
how grossly the abilities of the more gifted pupils are underestimated. Of 
children with 1.Q.’s over 130 as many as 54 per cent—well over half—had educa- 
tional quotients under 120. Of those with 1.0.78 over 120 only 11 per cent had 
E.Q.’s over 120, and 6 per cent had E.Q.'s below the general mean, On an 
average "the abler children are in effect deprived of more than half the 
educational equivalent of their natural advancement—over 10 per cent of their 
mental age " [2, pp. 177]. 

. Nevertheless 1 fully agree that the test-papers in actual use could be greatly 
ы Dr. Stott rightly complains that different psychologists and different 
rouli ten produce widely varying I.Q.'s for one and the same child. Part of the 
e то from the fact that all too frequently the tests employed are never 
the 17 T validated, It looks so easy to construct an " intelligence test’ for 
na n examination by inventing sets of opposites, analogies, and problems 
insi көңі. in| codes, or syllogistic reasoning; and the local authority 5 
өне me ds thinks of trying them out beforehand than he would think of 
ев. ae Ms questions in English and arithmetic.! And even tests that have 
беа PEN constructed. and validated may have very different standard 
LO, of А Гһиз а child with an 1.О. of 125 on Dr. А» scale may have an 
infer dos X Dr. B's. An education official familiar only with Dr. A's would 
familiar on] 5 mart that the child was the brightest in 200, while an official 
the bri E y with B's scale would infer from A's mark that the child was merely 
What sand out of 10 or 11. Those who discuss I.Q.'s should always state 
do, to « e ar test-scale they have in mind, and not refer, as they so commonly 

Det 9. as though all acceptable tests would give the same figure. 
standardize are. a further defect. The tests which are easiest to construct and 
—Parteularly tests which turn on logical analysis, aided by a retentive memory 
р y those which сап be formulated in verbal terms. 


TOportion of hi 


Now a large 
and b 


Sl ghly gifted persons carry out their thinking by non-verbal means, 
Ong to what I have termed a synthetic, intuitive, or productive type rather 


than to А 
in the ce analytic, logical, or reproductive. They are quick at seeing problems 
nere 


explicit n te, and they reach their conclusions by implicit thinking rather than 
and варе 1 Among adults this is true, not only of artists, musicians, inventors, 
t ЫШ. ogists, but also of nearly all who are marked by unusual originality 
е capacity. As I have pointed out elsewhere [6, pp. 19f.] an excessive 


xi as 
use бе compiling a group test for the examination in one educational area the examiner decided to 
aPpeared Шз test’ of his own: to avoid previous familiarity he excluded all the items that 

е included ды model (test 21 in Mental and Scholastic Tests). "The result was that most of the items 
analysis becau: nsisted of those which we had thrown out in the course of our preliminary ; > 
se of their low validity. Ty item- 
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Р 'l'he gifted 
analytic bias was a serious fault in Terman's method of маи. ae 
individuals picked out by his tests were in later life рЫ а le painter, 
achievements in the world of academic Science: there was not а е of the 
sculptor, or musical composer with a reputation comparable with Mose ӨРӨ: 
dozen most eminent scientists, Even in their literary productions t in poetry, 
lay rather in academic textbooks and scientific ог technical articles than 
Maginative writing. да sts were 
I believe then that if improved methods of testing and checking 5 ount, 
d disabilities could be taken into eels 
uld also be assessed (on the basis for oe the 
‚Ше accuracy of the selection. the « predictive value er; 
on terms it—would undoubtedly be cree 
Present methods of selection have, ndation 
uiries carried out by the National Bound the 
d that every year about 78 000 аге ‹ wrongly ’ allocated; - out, 

d on by the critics. But, as the investigators poi case 
Wrong ' allocations are seriously wrong. Іп any 


ill then 

you must select the brightest 25 per cent according to your tests. You W! | 

Probably miss only 1 in 400 оғ 500 out of the brightest 3 per cent upils 
о far, the types of gifted chil 


dren I have been discussing, namely, P out 
20, or 130 ando 


mer 
om the mean. Suppose 10 ‚ The 
а uniform scale from 0 to ible (500 
would be almost per rhe 
: e erenc ee 3 all an 2 dn" 
brightest would be 10 times as dad ps es Es -— kx It is this !! 

қ 5 me an marks. А —t 
Shake Tarity towards the top Which iuis the greatest geniuses” 
phaels, th 
of nature 6 
Р ы mo 

Now the interest of the е Onists has been concentrated for the es of 
part on selecting and educating Pupils with relatively moderate ur are 
giftedness. But our richest source of intellectual power lies in those W 


next 


ducati 
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the most exceptionally gifted; and these really need an education quite distinct 
from that provided by the ordinary grammar school or college course. In 
the past such an education has, in rare instances, been provided by a parent 
(as in the case of John Stuart Mill); more frequently it has been worked out by 
the gifted individual himself (as in the case of Galton), aided in certain cases by 
9ne or two early strokes of luck (as in the case of Faraday). In а country like 
jer ned, Ері, with a population of about 50 million, there must be at 
RE geniuses, in the sense defined by Galton. I estimate that the 
desiit more than half of them are virtually wasted—largely owing to the 
асу of our methods of selection and training. 
sap t йеп complains that M the educational system Professor Burt 
being d x establish implies a society in which class-distinctions, instead of 
imis ced or superseded, are sharply accentuated: according to his view 
Ses X esi community arranged in a hierarchy of intellectual grades, 
imma. Le a glorified public school for the intellectual élite at the top; 
быы Б. : the view accepted by most contemporary sociologists it would 
ны perpetuate а community arranged in social grades based on income, 
The or sheer intellectual snobbery ”. 
“ NE. ip NOME as well as misconception here. In suggesting 
t iud T a new type of public school" for those endowed with an 
fnaládjuermient ch my aim was to avoid the constant sense of frustration and 
а school of th e so may of them experience while living at home or attending 
They med тна ог inary type whether primary, secondary, grammar, or public.* 
children and na ur le of those who are their intellectual equals among 
adults. But T discipline of those who are their intellectual equals among 
institutions foi was certainly not my wish to transform public schools into 
researches on t an "intellectual élite ”. Naturally, in reporting results of 
the heil lr intellectual ability, I have made little or no reference to 
ancy а ee aspects of the problem; and among educationists generally I 
Narrowing of га мде with selection by examination has led to a similar 
** eliiss ru eir scholastic outlook. Critics of the public schools and of 
Parents who кегі in the educational system ” seem to believe that “ professional 
© auis . to send their children to public schools attended by boys from 
Superior type ae уе social class as themselves do so in order to “ purchase а 
instruction given by a superior type of schoolmaster with only a 


ozen boys į Н А 
mind a - та form instead of thirty or forty". This is a common, but to my 
тег а : í к 
[A Y inaccurate, picture. ‘The reason why the parent from the pro- 


nancial ane sends his son to a public school, often at the cost of drastic 
education (in ce, is not so much a desire to secure a better type of intellectual 
given ete many respects the intellectual education is often inferior to that 
authorit Y nearby secondary schools established and equipped by the local 
Y) 1t is rather that he wants the training in character, manners, speech 

» 


1 
As is evi 
€videnced by the autobiographies of so many of them: cf. [19], for example 
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and social ideals which, with few exce 

School at present seems able to impart.! 
To my mind the disparity 

difference associated with class distinctions. 


Ptions, only the better type of public 


and social ideals handed down from 
code of unselfish service which al 


„Ве that as it may, we sti] 


ntervals until the children have attained the in 5 

Г р 
may serve to indicate carried out in the London County Council's 8С n 
cat racticable.2 But both the numbers studied 4 


from every type о) 


1 
lete frecdon 
exaggeration, 


a 


g ra A 
showing physical defects are smäller which 


moderat? 


es, ОЛ 
? TT per cent of the gifted wearing 818850 py this 


+ sente 
i wever, realizi blem presen 
preferring books , realize the pro 


eason 


; г 
2 explained? Has short sight acted as а sexu 
selection? 9 games, or is the difference the result of natural an 

? Many local educati Р 

lon iti 

in the 11 plus examinations ge ities have now been using standardized “intelligenc®. je to 
make comparative studies (similar ы. ten of fifteen years. ts should therefore be pose pupils 
who have passed or failed. The Er eris carried out on a more limited scale in London) 9 nitty 
both urban and rural, y 


e coun” 
u ers in various parts ОЁ Un irs i 
P at least to the beginning of the University p will P 
St m; hat Psychologists or research-studen $, pu 
ass of data thus available, and, where poss! 


Ter 4. H 
member the Pupils in question? 


to the age of 18 or t 


| 
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à | " | 
the information sought were far too limited, and referred to spool. 
different from those obtaining today. If the investigation iw оа 
thirty or forty усагѕ, it should be undertaken not by some aing cs тұрлы ч 
however enthusiastic, but by some scientific ог official body. Қ; t = bends 
the investigators should be a member of the local — EE аса 
this way will they be able to secure the requisite cooperation uev не dms 
School doctors, social workers, and parents, and to obtain the perg air 
for carrying out physical, psychological, and educational tests an ‚а мае ес 
the confidential data already obtained. The knowledge achieved by su 
Inquiry would amply repay its cost. 
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NOTES AND CORRESPONDENCE 


‘THE STRUCTURE OF THE MIND. 1 
A Note on Physical and Psychological Space 


By J. К. SMYTHIES 


Department of Psychological Medicine, University of Edinburgh 


me ee Burt has brought a number of objections against my formulations of me 
says foe theory of perception and of the nature of the mind-brain relationship. He 
5 first of all that, in common with Dr. Levy, I have “ taken the highly ambiguous concept 

or elt ^ and have applied it to very disparate sets of phenomena." The chief ground 
Bis Criticism is apparently that Dr. Levy has suggested that his own : all-embracing 
о енде may be regarded as a kind of ' factorial space’. ‘This leaves him open to the 
Берсе - that Professor Burt raises. However, I have never myself suggested that either 
зы space or the space that includes both physical space and perceptual space, are 
images pe In my book! I based the concept of space on the relations between after- 
ine зең other sense-data, that is, on something that is given in experience and depends 
telations on mathematics. Indeed Nicod? bases geometry itself on his observation of such 

as these. 
Professor Burt then goes on to question my use of the concepts of ‘ sensible" space 
Physical ' or * scientific ' space. Each individual, he says, has not just one ' sensible ' 
Over j e Several—e.g., a visual, an auditory and a tactual space, each separate; and more- 
BE * are not so much * spaces ' as B fields ’, i.e., limited in extent. Secondly, he states 
tila ant of ‘ scientific’ space is really a ' psychological construction ' rather than 
to the ‘ sophisticated concept of modern physics ’. 

Sing ее difficulties may best be avoided if we pay more attention to the entities con- 
is, a end of basing our discussion on the difficult concept of “space ’. iif we do 
onsciousnes make the following analysis of the underlying situation. Each individual 
Some of then Mianifestly consists, as Professor Burt notes, of a collection of events ; and 
and the sor зе events are organized into fields—e.g., the visual field of visual sense-data 
Units ih e field of somatic sense-data. ‘These are spatial fields : the individual 
to other uni eh be isolated from the total field concerned manifestly bear spatial relations 
obser its in the same field. However, this is not the whole story, as Professor Burt 


and 
Зрас 


ves x 
Olfactory here and elsewhere; for there are other contents of consciousness, such as 
Spatial Y and gustatory sense-data, as well as thoughts and feelings which do not have 


Propertie Operties. Nevertheless it is still true to say that some mental entities have spatial 
ey wee nd that some mental events have spatio-temporal properties). And it is this 
about the nature of the mind that the Cartesian theory fails to recognize. 


With he Next step in my defence is to make it clear that my theory does not really deal 
Chairs hy Space of physics. It deals rather with the physical objects of common-sense— 


Simply os fae trees, etc., and with their mutual spatial relations. The theory can be put 
OWS: 


1 

25 " 

К na Sumythies, Analysis of Perception, 1956. 
— 

26 п Моод, The Foundations of Geometry and Induction, 1930. 
УТИ Burt, 7. Soc. psych. Research, XLI, 1961, pp. 55-60. 
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1. Physical common-sense ој 
located in one common spatial с 
touch any other physical object. 

2. One man's visual sense-d 
another continuum—his visual fi 


а $ " = еу аге 
bjects bear spatial relations to each other, and eek 
ontinuum; that is, any one object could, in pri 


contiguous with other visual Sense-data, and so on; and this process exh 
for all the sense-data in his visual field. It will be noted that we here depend on nost 
simple topological relations, for it is these that the contents of consciousness manifest п 
clearly. 

3. The essential step 
physical objects. Clearly 
that physical objects touch 
other sense-data. Professo 
no spatial relations betw 
the total universe of eve 


i s 
austively account 


, ^ and are located in 
ata bear spatial relations to each other and are loca 
basically | 
| 


a and 
DOW is to ask what are the relations between app say 
they are not Spatially contiguous with each other int s with 
other physical objects, and that sense-data are songen nm are 
г Price's theory answers this question by saying that t^ 


ions ; 
: 5 ; causal relation? 
ysical objects, but only causa and, iT T 


nts consists of a physi 


se objects, 
b sical world of common-sense obj iption 
addition, a number of ment; % indivi is i deseHE 
у al worlds—one for each individual. It is in our 
and explanation of the 7 a toan 


physics arises, Each 


e space 0 
on-sense objects that the concept of ax c spatial 
at individual's sense-data (both Bi есіа 
tc. Thus consciousness is not merely а WE 
It does not consist solely of my awareness of sens d in 
5 is an essential feature of consciousness. 


Included !! 


ves 
сф emselv 

ch individual Consciousness are the sense-data DE only 7 
Broad's theory differs from Professor Price's th! 


bd 
3 ifferent cross1 
s mental worlds form differe: 


2 1 ations, 0 
ПО longer а matter of mind-brain rel with 


assumed 


/ 
| 


В А я а 1 
minor points, (i) Physicists have se peel must 
results which ensue as their effects аг 


ther 
. might be 9*7" 
cause they have never supposed that there mgs Ducasse 


ausality that permits us to state space OF 
суеп with non-spatial баз "es sanno be causally linked with events in agit Т олет 
events а, qt. а? n НЕ, Causality in this context means no more that he owne" 
of that brain’s бб, ас ont in the brain, then events b, 51, b? b^, occur in €^ tative | 
onsciousness. (ii) RE Wien құныны еп 
theory of perceptio; 


S d 
ments (such as sca; Specifically exclud 


nnin 1 one, 
illustrates the essential & to be the Same in both cases The model is а logica ch as 
suppose the hi Satures of а non-symbolical ive mechanism SU 
uman visual mechanisms oh ical representativ 
о be. 


! Cyril Burt, loc. cit, 


# С, J. Ducasse, Nature, Ming and Death 1951 
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To the Editor, British Yournal of Statistical Psychology к 
Sir,—I should like, if 1 may, to add my support to the case made out by Dr. $ o" 
Mr. Hansel, and other contributors to your pages for a purely objective psychology. sine 
н Psychology, as they rightly argue, should be based on the same essential concepts anc 
1 орі the same empirical methods as every other branch of natural science. It would, as 
Б е. Taylor more especially has maintained, keep well within the bounds of what dee 
kin Science ', it should retain a rigorously mechanistic oF ies ae 
pei hat 15 the only way to avoid the illegitimate assumption of su epus qua T 
entities, such as ‘ ego’, ‘ psyche ’, * consciousness , mind ', and the other 


Concepts so de 


Prof, аг to the philosophical psychologist. 
Olessor 


tradit; es Burt, if one may judge from his recent papers, would Have us ае 

Че onal Cartesian notion of a simple unextended substance, called a mind or san 

* "mn to take it for granted that the concept of mind is an M gel amener rid 

rc m Case one is bound to ask what exactly is the observational evi епсе:98 ER жің 

of of the theory is presumed to rest. In the view of most psychologists, howev er, 2 

is eron and his followers have made us realize, such a conception explains i iol 

Such rà redundant. Professor Burt apparently believes that he is d le to e diner: 

i heim, d by ‘introspection’, i.e. by direct intuitive — re A К. pam с: 

ч а how unreliable introspection can be as а scientific gone : в е pa pos 
Sy, ba Serving things which any other investigator can also observe а k 

"x 081805 claim to have observed any such thing as а mind. : m 

Ow, unlike many of the critics 1 have mentioned, I myself would not go so ouis 

should. in his famous manifesto and deny the very existence T р е Кылы 

Boing Certainly agree that the recognition of something strictly Берк жай жы m 

Calle Under that name, could not possibly justify the postulation o а с e 

as its o * to account for it. ‘The reintroduction of such a term into кил prac E 

substan, "ampions frankly admit) implies the acceptance бы D S: repe 

of "равы concept which irrefutable criticism has long since anr e Lm E 

ody ju ances could we not substitute events 7 A flash of lightning is 5 r iras et 

regard 'St a longer event; and a mountain a very prolonged event. hus wha uw. 

Ізет 5 as a mind or a mental structure I should regard merely as a mental ep га. 

ut, уй B ж them aright, is the view taken by Russell and W hitehead ; өрт UR 

Onscio seis à manifest economy in the number of basic concepts we are vedi anon 

B itis; Usness in any case is surely not a thing or a stuff but an event or p 3 dm d 
D i ПсевзапНу changing. ‘The causes of the changes are cerebral. Certain physica 


a MEUS 
қы і і ts. This is after all 
| the о Fain are the necessary and sufficient causes of all conscious even 


тш У terpretation that is consistent with the general theory of the universe adopted 
Science. | . " 
Sciences US recall the other mystical principle that for so long confused ae ое 
iologi, bat of “Ше”, to which apo gave the same name, * psy 3 
"life Ould unhesitati reject the concept £ pri у à 
Л е» and trace the ела of living matter to the peculiarities of certain s 
o e molecules evolved by natural selection. In the same way, 1 pci A ш 
Paral], Pany with most psychologists inspired by a modern biologica ү p k, Ea pes 
Will tq... concept of mind аза ‘ principle of consciousness , convinced that, like life, 1 der 
x = Out to be merely an emergent property of the still more complex в а іп w. с 
Voluti *mical molecules are organized—the outcome once again of the b in i processes o 
f a label be required for this modified type of behaviourism, suggest the 
iphenomenalism ’ as defined (except for a slight verbal modification of my own) 


of a unique ' principle of vitality ' or 
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ДЕ” : bodily 
by Professor Drever: “ the theory that the chain of causality is complete on the 


o real 
А - make no ге 
side, so that conscious phenomena are merely the accompanying effects, and gee 

> г 5 

difference to the overt behaviour ". К. S. Норѕо 


Sin,— The recent discussions! between D 
have brought once again to the fore the 
psychology by its very title seems to imply. 


rt 
А .ssor Bur 
r. Smythies, Dr. Levy, and Profe Ыр 


problem of the philosophical dualism W, 


НЕ > issue 15 0 
For the statistical psychologist the nud ih 
fundamental importance: are the factors and other variables with which he is cor 
be described in terms of their alleg 


‹ :ntro- 

ed conscious content (according to the practise of an 
spectionists like Spearman) or in terms of behaviour (as most contemporary #1 and in 
factorists prefer to do)? Burt evidently regards his factors as * factors of the mind bject о 
a series of articles he has reviewed the results obtained by such methods with the о es as 
showing that what they reveal is essentially ‘ the structure of the mind’. ‘The P lished a 
been echoed by several later statistical writers, Vernon shortly afterwards pe i of 
volume on ‘ The Structure of Human Abilities ' and Eysenck one on ‘The Struct e 


Human Personality’. The altered Phraseology is perhaps meant to evade an 
over the use of the word * mind ’; 


; nevertheless the words * ability ' (which goes b s the 
Galton) and * personality ’ (a favourite term with Ward) still indicate leanings towa! ristic 
older introspectionist nomenclatur o 
viewpoint. 


. ehav 
€ rather than any change to a strictly beha 
Burt and most of his s 
tributors to this 


ake only СОП" 
anks, Howard, Gregory—to take 0 H 
the term ‘mind’. And yet, 


А to 
in his earlier work—still cling 
hurstone in his earlier work—st hers have 


"«h a structure 9 
of supersubtle body with a а e ‘ ghost 
se he quotes, in short, a verita Descartes» 
mind’ or ‘self’, is not, as it is with tion 1 900 
it is something of which in introspec 


€ ma’, 
in the machine’, According 


merely a simple une: 
ч Xtended s d 
directly aware. ubstance; 


" hone i that ‘ mind’ isa hypothesis 
1 Се s phrase) there ; i Ty 
meee а ) there is no necessity, Th 


1 
entia ПО? 
Sunt multiplica i 


7 Е i a hyp? 
d, which afte of behaviour, without dragging in а 113 e 
any specific inst: hich after all is from its very nat b ble? Can he 8 
any specific instances of individual dj y nature unobserva scri 
behaviouristic terms? i 


‘J. R. Smythies, * Thr 
cf. Burt, ibid., XLI, 1961, 


ее Classica] theor; TT 60, Рр" a 
PP. 55£.; and heey Mind’, y. Soc. psych. Res., XL, 19 


Я 
Burt, this Journal, XIV, 1961, PP- m 


THE STRUCTURE OF THE MIND 
A Reply 


By Суви. Burt 


> . DIFFERENCES IN METHODOLOGY 

tion ee Definition of Mind. ‘The primary object of this paper is to plead for а — 
explain į Psychology of the concept of mind. Іп support of that plea, I shall endeav pal $ 
қыны іп fuller detail what I take to be the nature of mind, and at the same nme el be 
researches, various critics. Hitherto, when summarizing the ropa Ege y 
‘The St Оп statistical psychology—for instance, in The Factors of Mine ап а а 
н. ructure of the Mind '—I have used the word without stopping to define w nat 
Hine A. mean by it. In an earlier work! I briefly mentioned that I used the a as 
and е еты label to designate the hypothetical basis of consciousness, whatev erit may e "5 
ot {ыш that we ought rather to refrain from deciding in advance whether it was a 
rain, pe or spatially extended, or even identifiable with certain parts ог tissues о: Pus 
Settled a үке to me that апу detailed description of the mind was a cia fe d 
reached а y definition at the outset, but by deductions step by step from the conclusions 
ie ea Investigations advance. . Р . кыа Бий 
Whethe rinciple of Parsimony. ‘The question with which most of my critics begin is 
z the assumption of an immaterial mind is ‘ really necessary . Dr. Bolton, for 
s gu “why, since psychologists are generally agreed that psychology is the 
f behaviour, and since all that we can observe is essentially behaviour, Professor 
"ies rest content to adopt the practice of his contemporaries, and express uw qd 
Mind? Бе ely in terms of behaviour, without dragging in a hypothetical entity li Jl. is 
ew Scien Which from its very nature is unobservable? Му answer i агарат 
Pports ey outside the ranks of psychology accept the аера һу o) pre | 
сапу; ire Ce gi of the vp im legion Lens n ral ае 
°сацзе gi is . ertainly none would dream of banning а uset H ES hs vas ei 

Nd the сі s unobservable. After all, even in the material sciences, wha e phy : 
T rest Ж hemist actually observe is behaviour. But they do not (as Dr. Bolton demani s) 
Could у p with expressing their conclusions solely in terms of behaviour . ж опе 
Such ane erve the nucleus of an atom; yet that did not stop Rutherford from op eel 
бү Ea to account for the behaviour of alpha-particles when fired at a t а қ ш 
Nucleus es Ver foil; nor did it prevent later physicists from depicting the ч а, е 
lt wit “п ап aggregate of just so many particles (or rather quasi-particles) and en желі 
Ogist, entirely new kind of ‘ binding energy’. I claim а similar freedom for the psycho- 


Pre 


Ф 


Urt са 
сіне: 
‹ 


ыо Bolton, however, cites Carnap, and contends with him that '* Occam's postulate 
Nothing ave convinced us that, for science at any rate, the universe contains physical and 
Entity, ?ut physical entities; it follows" (he continues) “that, since mind is nota physical 
that p ds аге not part of the furniture of the universe". It is precisely at this point 
appl : views diverge. If he and other behaviourists and physicalists were content to 
tell us ine 8 razor simply as a working principle, I should readily agree; but, when they 
қы accept what it dictates, not as а working principle, but as an empirical premiss, 

In any case, so far from becoming * increasingly simple and increasingly 


S.p 1 How the Mind Works (1933), рр. 35£., cf. pp. 3314. 
к 
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i e 
nin h Во aintained, th 
ici ve maintal 
2? 5 i eteent. century physicists and Dr. Поп Һа 
homogeneous › а К 16 е 
bie scientific world-view has, durin, 


мра licated. 
g the last sixty years, become алани Шр critics 
i 1 rotest against in the articles which Уу à lots 
€ ub га со of retarding certain types of elusive or ке к » 
л e "e solved by direct deduction from their * homogeneous Қ е Mr. 
problems " al Депу the need for any ad hoc verification of the facts they a any theory 
a E M problems requiring introspective study. Mr. Wilson TOC shit itis 8 
Fue кее implying the efficacy of will. Mr. Hansel assures us * preclude 
і TERE fime to seek or sift evidence for telepathy because the laws o. mechanics reject the 
дош: thing. Dr. Moseley, and, if I understand him rightly, Mr. mi ic Nue 
eim that in the course of conscious experience we may directly AE еліне element 
jective qualities called values ”, because value can not possibly ee come spiie Dis 
in a physical universe governed solely by physical laws, And in e id bounds of 
Taylor and Dr. Levy recommend the Psychologist LN keep well " lation of subjectiV 
Newtonian science, since that is the surest Way to avoid the invalid postula 


cited 


r men have 
its history shows, whenever men novel 


аз sufficient in itself to dispose d 
е nearly always been wrong. pa ‚ singular 
the occasional cranks who believed that ty ridicule 
might be Worthy of study were persistent У hallenge 
Consider how even Newton's theories were etter than 
doctrine of action at a distance, which is no be 


as “ credulous t 
because they * 


In citing 


" Ji- 
ultip 
Occam’s razor— Entia non sunt m 
ton omits the final phrase * 
that there j i 


У -ontention 
Practer necessitatem ’; and it 13005 p has (0 
Concept of mind. One undeniable lose their 
ugh behaviourists seem almost wilfully 58, p certain 
i us is indisputably aware opposite 
» warmth, pain, pleasure, ana i rocessess 
I to terms of Purely physical ог mechanical Piniverse: 
Sm or mechanism с be the whole truth about abest im 
are mere ' epiphenomena the laws 01 
ysical processes, nevertheless nselves P? 
i ing the physical Proc chical experiences cannot then 
Physical laws, y р аі frame- 
Му chief concern therefore ha frm the need for some hypothetica ot all 
Work Which, unlike that of the Prevailing behaviouristic schools, should not rule ample) 
reference to the contents or the Processes of Consciousness fro the ween start. Forex 
in the articles on factor analysis whi h ‘aoe 
seemed to indic 


rize 
sci Штата y 
„analy iim. 207 “tities cite the test results there 8 ities WNC” 
hes ate that individuals differ Significantly in a wide variety of capac nding 
can only be described in terms of conscious experience 

, 


rsta 
e.g. capacities for unde 


S been to 4 


a Leibniz, for exa 
means is not so 
place where it is not” (7 
Locke similarly contend, 
does not touch ” (Б 


m » interm' 
i % That one body should attract another with зе aa act 72. 
iracle аз а sheer rontradiction; for ’tis to suppose the body ТА 
z-Clarhe Corre. 
ed that « it i 


1956, Pr it 
Қ spondence, ed. Н. С. Alexander, at 
18 Impossible to 


ed p 


i 
ate on V 
: Conceive that a body should oper: Physics» 
Y Concerning Human Under. ^ E : cf. Aristotle, Phys! 
2420). In a later edition of hig Optics Newton maine, Siok pe Fe 
declaring: “ These Principles » 


ticisms oral 
(gravi endeavoured to кена such a as gent" 
Tavity, etc.) « Eid. ities ..- 
Laws of Nature ” (Query 31). е.) т Consider not as Occult Quali 
2“ The Structure of the Mind: A 
Educ. Psychol., XIX, pp. 1 


I&II prit. ^" 
Review f t alysis ' ind 
00-111 aid 176-1999 he Results of Factor Ап 


ылы OOO 


-——— 
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Enn, relations, values, for generalizing, for reasoning, etc., etc. Not one of these can 
equately be described in purely behaviouristic language, or in the anatomical, physto- 
Bical, and biochemical terminology employed by the neurologist;! and attempts to treat 
sequr-blindness, cidetic images and the like, as no more than modes of behaviour have 
utted in a very misleading presentation of the facts.? | 
, The Mind as a Model. Mr. Hudson, however, seems quite to misunderstand my 
Б дәп When he suggests that I һауе put forward my concept of mind as “ап empirically 
tablished theory ", and asks “ what exactly is the observational evidence on which [my] 
d IS presumed to rest”. All I sought to outline was a very {епн bos E 
ton ds put forward as a provisional working model rather than a Фат арво 
indes precise nature of the model proposed there seems to be а considerab! е s pea 25 7 
that Standing. ‘The views that Dr. Bolton and Mr. Hudson attribute to me De 
«t I should repudiate as vigorously as they do. Mr. Hudson regrets that I shou e 
5 resurrecting the traditional Cartesian notion of a simple unextended substance, called a 
Mid d бог“ soul >>; and Dr. Bolton, recognizing that in an earlier paper Т eue 
“ ene is I did not regard the mind as “ necessarily unextended , сотр = E үе 
uraging people to conceive or picture each man as carrying around with him a] e 
realiz p Subtle body with a structure of its own—literally a ghost in hear E 
in po; that a word like * mind ' is apt to call up irrelevant associations of this kind. 
к, of fact the type of entity I had in view was neither a super-subtle ry nor a 
* unextended substance ', but something very different—namely, a * field’. | 
есен if I am asked—** Why have a model at all? Why not be content eie pner 
ds eco atement of your hypothesis?” —then I answer that the use of Meere da ox 
Киер e Part of the practice—and a very fruitful practice—of ev то my "^ ain aas 
We жана picture of the atom, with its heavy central nuc on pex i d 
dels 8 round it like planets round a sun, was а typical p is ios E КАЙ 
and; It was avowedly put forward as an abstraction capable ofa хаде 3 | 
yp n the end was modified almost out of existence. According to Lotze, every serm і 
Verte The analogue or model supplies the puzzled in- 
2 are already well understood. 
i 4 3 
the « m using analogues to construct our tentative models we rely n a поа 
an ‹ wae Positive analogy ’, and admit the existence ofa nee үа ma ая "i 
Which Snown ’)‘ negative analogy’, i.e. features in the analogue which a р 


1 1c e? 7 
Te n We therefore treat as inessential. ‘The quantum phy: с sts’ ‘ particles , for SINON 
in o Ot intended to be taken literally, since they are quite unlike any particles we E я 
models everyday experience. The physicist is even prepared to sass sd di erent 
i ie ru the same situation according to the particular aspect or pem that aei 
ла 26 mo қ і і leus which contains т 
ment. Hour of any atomic nucleu: tha 
сте d k; so the physicist 


n : 
Cutrons presents problems too complex to be solved by direct attac 


t 8 18 based on an analogy ”. г 
AUF With a familiar system whose structure and working 


; D. Ра 
indivi i t be completel 
described Bolton asks for “ specific instances of individual peculiarities that canno pletely 


7 х- 
Perience * behaviouristic terms ". I have space only for one a moiri eroen 
һа; * t so Һај i ives colours rather differen: 2 
appens that my right eye perceive я infer th: 
А Sor 3 ; Bolton could not possibly infer this 
Ресцу:, 201сућає stronger tinge of yellow or brown); Dr. Во > 1 
tity fi A 8 б veak acities are spatial comprehension 
and У from my behaviour. Or again, two of my weakest capaci? : 
In Mechanical i `тВ er seems to guess this from my actual behaviour. 
answering 4 retentiveness: I find no one еу bi ior fun бле SUIS to 
Ng tests fi ү acities I quickly translate the problems into 34 Н 
Perso, or such capacities 1 q : 4 d tively high Ата Бе 
Same js äl habits and experience, and thus obtain marks which аге decep y k 
Most pe true of certain се of deductive reasoning, where I often get more easily confused than 
2 te € unless I mentally change the logical scheme. 
“8-5 J. L. Fuller and W. R. Thompson (Behavior Genetics, 1960) have endeavoured to treat 


all 
Prob] " В n . 
ау “ms of mental inheritance as problems in the inheritance of behaviour. | 
“М. Keynes, А Treatise on Probability, ch. xix, ‘ The Nature of Argument by Analogy ’. 
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ent for others I should feel obliged to constr 
model, I suspect, would prove to be Something 
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uct a model of my own—ye 
of a composite. 


П. Current Views 
Mind as Substance. Dr. Hudson criticizes 


into 
psychology " because, he says, 


] 

" * mind 
“the re-introduction of tance of th 
“the notion of a * mind" implies the accep 


2 criticism has long Mer 
metaphysical concept of substance—a concept which irrefutable — of * metaphysic? 
exploded”. The word ‘ substance ’, however, has been used іп a varie y 
senses; and Dr. Hu 


жие 1 
Р > оп. 
”, to quote the dictionary definitic 
icitly all the natural scie 


n usage 


Р ы А ow! 4 
апу specific metaphysical doctrine. Му enge * 
Was much the same. H 


all 
> n a cha 
lowever, since Dr. Hudson has now thrown dow 


Jar 
Р s pop" 
understandings which inevitably arise when one V ее will be 
ail of popular associations ——into scientific exposition loyed Я 
necessary to fall back on с terminology, so that words i of reality, 
unambiguously defined. distinguishing, within the sum p c subjects о 
two broad Categories: (і) « ch enter into complexes only as о which М) 
Predicates or as the terms 5, and which, if they belong to the worlc redicates 
ауе Experience, also exist in ti ii) '* universals, which occur either as р - 
y with t á 


Particulars, whi 


1 In its more Precise sense the Word ‘ substance » (a Latin word coined by pu M v i 
Greek) is а term of logical €Xposition rather than of metaphysics. It goes back to 
€ concepts of ‹ substance ° and “attribute ° 
and ' predicate KE: i i 


“ап individua] sel 
permanence in time, and capab 
notions of both i 


th 

5 
has 
Ja" 
lities OF 7" is 
eol0B? ot 
is wider phras Ds 
to exclude ‘ facts ). His 5. hers WOU cg 
© particulars *, Which many philosop! s 

€g., a sense datum (J, E. 


British Idealism, I, p. 253). The usu 


regard as Substances, 
cf. id., Contemporary ГА ДЕ 
Hudson has in mind) is that, as traditio, writers e 
which to hang qualities Ог attributes, justa ©“ Something I know not what”. Many Y е 
the word ' substance ? as synonymous With ‘ th 


е at 
i re 5 2 
і in ti ing’. Buta‘ thing ’ is usually conside: A filled , 
only persistent In time, but also bounded in s 
temperatures similar to those ordinarily Obtaini 
(as thus defined) would be i 


© impossible, Oreover t 
either energy or Cartesian mind as * Substance 5; 
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(i.e, as “ attri Жа | 
the nasce ne » АЕ as relations, and do not exist in time ".! The terminology and 
may give 2 S дені s. However, as Johnson has pointed out,? the word * particular ’ 
ofa‘ pártiilar Us M n side-issues: for, when a quality or relation is predicated 
Some sense a ‘ p; 5 к: з Ж 16 tempting to argue that the qua ty or relation must also be їп 
shall follow je icular ". I shall therefore adopt the alternative name ‘ existent’; and I 
two т нари assuming that the category of the * existent " may be divided into 
exist or the ‘ hihi : bat connues to exist or the ‘ continuant ', and (ii) what ceases to 
tinuant RAE сү a E БУЕ ОЕШТЫ being referable toa continuant : E ‘ con- 
although р ауѕ е sewhere, continues to exist and remains identical with itself, 
as well as the а "s or relations may be changing. | His instances include the psychological 
that warms it р Te The body which illuminates the earth is identical with the body 
Person who жены п the person who was experiencing the toothache is identical with the 
. he state intends to go to the dentist. . 
first, that MEE ee therefore, that mind is а ‘ substance ү. need mean no more than this: 
eld to be) е на; а universal (i-e. not a quality or a relation, as consciousness is often 
at it is SUE “Aen era particular ‚ ог, as I should prefer to say, an existent '; secondly, 
€vinces sone d occurrent’ or a mere event ', but a ' continuant ', 1.е., an. existent that 
relations ma bee of persistence in time: by this I mean that, although its states and 
of regularit: x € constantly changing, the modes of change consistently exhibit some kind 
Properties s and law, such as is usually described by assigning so-called * dispositional 
Mind Es [y Underlying са ^ е 
raditional со ioe Several writers have attempted to dispense altogether with the 
Which they dde ч of ‘substance’, and have substituted certain types of ‘ occurrents ’, 
economy а M events ' or ' processes ^. As Dr. Hudson implies, this effects a manifest 
We know it: di number of basic concepts that we postulate to account for the universe as 
е notion ШЕ ne ; largely for this reason, Russell in his later writings ы treats as fundamental 
о Space-time ‚губпа. Ву an ‘ event’ he means * something occupying а finite amount 
events hay пе”, e.g., “ seeing a flash of lightning ". Events may have parts; but minimal 
In the odios parts," ‘Things (i.e. pieces of matter), and minds, and indeed “ everything 
Wourite exa » ure constructed out of events’. Broad prefers to talk of ' processes "^. His 
o Anything 5 mple is a noise, which he holds may be adequately described without reference 
that pro g causing the noise or anyone hearing the noise. And he argues at some length 
ay nus may Бе * absolute ^de. may exist without relation to any substance which 
Th thes ™ or in which they may occur. . | . 
“nderlyin case, if we use the word ‘ тіпа’ at all, it would designate, not a persistent 
Saia ee or structure, but the process or processes making up an individual’s 
ife-history. On this basis Broad has tentatively developed a form of epipheno- 
1 
Pp, 3. Russell, “On the Relations of Universals and Particulars ', Proc. Arist. Soc., XII, 1912, 
ч сг also id., Problems of Philosophy, chaps- ix and x: here we are told that “ Particulars 
Nik subsist ” (a phraseology borrowed from Meinong). In his later writings, how- 
gues that “ there is no need to assume particulars (usually regarded as located in 
> and that in their place we need only postulate 
t succeeded in overcoming the difficulties 
hich he himself had pointed out in the 


eve 
r 
ti Y Russ 


« 1€ and s; 2 
bundles Pace) as subjects in which qualities inhere ” 


Which thi of qualities ”. But to my mind he has no 
article just alternative formulation involves—difficulties w 
aes Cited. 
little mis] Е. Johnson, Logic, Pt. Il, p. xi; cf. Pt. I, p. 199. The word * existent ' may itself be a 
attribute sanding, Although it has the form of an adjective, it must not be taken as designating an 
- Ош myself should hold that * existence ' cannot be defined, though it may be indicated. 
discussion wi ar Philosophy (1927), pp- 287f. 'This view, as he explains, was originally due to a 
anther sta ith Whitehead. In his later writings, however, he tells us that “there is a possibility of a 
di us Чо of analysis in which events are no longer the ultimate raw material ". With the theory 
“егег, сы! I myself should largely agree, though my “ further analysis " would probably be 
ussell's. 
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! Cf. The 


» that 
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ion i i 918 Possess disposition Properties. Mr. Hudson's illus events put 
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But in point of fact hardly any scientists—not even the physiologists and psychologists 
Who want to reduce mental substances to ‘ processes '—seek to apply the same kind of 
reduction to material substances. "Тһе neural processes which condition mental phenomena 
are almost invariably regarded as processes taking place within a material structure or 
substance, namely, the brain. f : 

Рр Epiphenomenalism. If, with the physiological materialists, we treat the brain and its 
Various properties as fundamental and the processes of consciousness as a mere stream of 
transient events, resulting from ‘changes in the brain-substance ^" then we are naturally 
ed to some type of ‘ epiphenomenalism 7. In its commonest form the doctrine. of 
*Piphenomenalism may be summed up in terms of two simple propositions. (1) Physical 
events in the brain produce conscious events in accordance with certain definite causal 
aws, some of which have already been discovered and well established; but (2) conscious 
events play no part in the production either of (a) physical events or (b) other conscious 
events. "Phe causative relations between brain and consciousness are thus strictly unilateral. 

Now it is not difficult to show that the adoption of a one-sided theory of this kind entails 
Several consequences which are unquestionably paradoxical if not mutually incompatible. 
(1) Let us begin with the first of the two propositions that make up the theory. Tt 
ies that certain physical processes, taking place in a piece of matter called the brain, 
Constitute the necessary and sufficient causes of all conscious processes. This view is 
Put forward as “ the only explanation which is consistent with the general theory of the 
Universe adopted by modern science ". But almost at the outset it issues in a flagrant 
inconsistency, One of the basic principles of modern science is the so-called law of the 
Conservation of energy. Now in producing changes of consciousness the physical changes 
a Пе brain must either expend energy or not expend it. If they ape m this sane 
ме: then that amount of energy must be completely lost, since conscious nem a = 

re the energy, for by hypothesis they have no influence on physical processes. , 
9n the other hand, no energy is expended, we arc faced with the paradoxical phenomenon 
ot observable changes being. produced without energy being needed for their production. 
Such а Phenomenon is found in no other field of science. Р . 
ut let us waive this familiar objection as а mere argumentum ad hominem, and consider 
Oposition on its merits. In every other branch of science, when a causal process 1s 
Postulated, there is always some degree of generic likeness (though not perhaps of specific 
Кепе») between the cause and its effect. ‘The most perfect instances of causal explanation 


bi lose cases in which m ie Е 1 
illis | ases in which mechanical causes produce mechanical effects, as when one 
lard b, 


E mands 
ОЁ contin 
Same ger 


impl 


the pr 


all imparts its motion to another. Even those who question whether causation 
complete resemblance between effect and cause nevertheless accept the principle 
uity in some weaker form. They would argue that, if the whole cause is not of the 
Neric type as the effect, at least part of it must be: from which it would follow that 
si a Part of the cause of a mental effect must be mental, or (to put А їп spo Med 
tthe Some would prefer) the material change provides the occasion s e se а жуг 
cha T than the complete cause. If material conditions together wit cer ain mate 
< Anges formed the sole cause of a conscious experience, then this would be * creation ’ not 
nothin *. It would be, as Stout puts it, “ the miracle of making something out of 
fe 
To Overcome this paradox the materialist commonly tries to suggest that consciousness 
х Some way unreal, or even to deny ії any sort of existence. Hobbes long ago referred 
Conscious occurrences as mere ‘ apparitions ' or * phantasms —а metaphor echoed by 
P essor Ryle when he jeers at the ‘ ghost in the machine ’. Huxley and the reflexologists 
Sid them aside with a string of mixed metaphors: they are “ the mere collateral by- 
cts of the proper functioning of the brain... a foam, a froth, a phosphorescent 


is in 


J. Wi Por a fuller exposition of the argument see С. F. Stout, Mind and, Matter, pp. 1166 and 


Sdom, Problems of Mind and Matter, pp. 83f. 
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both theoretic: 
Gilets oan Е vou and practical treatment. is shown by the successes of psycho- 
Process ive M t id past most psychologi took it for granted that one conscious 
Ostensible fact into is ан. Виг, аз Professor Mace has pointed out, few have turned this 
to take mental dete 2s explanatory principle; “ Freud seems to have been almost the first 
. lt is perhap А саныны seriously as a basic explanation іп psychology ”. 
Spicuous fund i Be ТҮЗЕР than anywhere else that we come up against the most con- 
reasoning to к Sy! in the epiphenomenalist's position. lle relies on conscious 
Conscious reasor aa doctrine; and yet the very doctrine that he secks to prove denies that 
115 utterances dri. m any intrinsic validity. By his own showing the sole grounds for 
rain: all else se ait a certain purely mechanical processes that have occurred within his 
Common sense, s illusion. And thus, as Stout observes, ** materialism, in undermining 


Sa B d undermines itself ”. 
ar the а ва š қ 5 
irguments I have used have been mainly negative. 1 wanted first to rebut 


the betes. i 

of de det assumption that consciousness is at most merely а negligible by-product 
task maer be ee in some material existent—the * organism’ or the * brain '.! My next 
Characteristics » offer more positive evidence for assuming a distinct kind of existent, with 
Substances cs of its own, entirely different from those ordinarily ascribed to material 
. Me ; E" 

kind оғ coe Го begin with, we may note that consciousness displays a peculiar 
WBgregate of фу hich would be quite inexplicable were it merely the effect of a miscellaneous 
Ог synapses SEM sar and successive processes going on in a number of separate cells 
SUccessive ( vithin the central nervous system. lt presents both a simultaneous and а 
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gh at any given moment I сап see a variety of distinguishable objects around me, 
and unbroken whole: it displays nothing 
nd cones whose stimulation is 


renarnte i x : 
generate it, And although my other sensory experiences—hearing, touch, and 


ч are disparate i ; с. 4 ` 
nevertheless ран. in quality both from each other and from my visual experiences, 
4 ; hey too are all fused together as constituents in a single conscious continuum. 

ate name is ‘ field "^ 
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‘Malogou, espects the unity of consciousness is quite unique. There is nothing precisely 
be rent; the flawless 


S to it i 1 "үү 
Blobe of m in the material world. 'The seamless garment can 
: can be shattered into fragments. Consciousness can be neither cut nor 
Mos 
Seley ci с А 
(р. 14 9 5 cites Dr. Smythies as holding some such view. 
Kus thies gives up this position (if indeed he ever 
myself in almost complete agreement. 


In his present note, however, 


now says 1 held it). With nearly all that he 


2 Wh 
Note (е "ied д Ера by the term ‘ field * has, I hope, been sufficiently explained in a previous 
sath weve Jedes and Statistical Psychology’, Brit. 7. Statist. Psychol., X11, 1959, pp. 153- 
ithout givi г, as Mr. Foster rightly observes, І there confined myself to explaining the concept 
i. Tong in es e eq for making it an essential part of psychological theory ». Mr. Foster 
earth Magnet, a Et S that in physics a field always presupposes а material object that produces 
a attracting oth carrying an electric cherge, a wire carrying an electric current, a body like the 
att Чеге of thi v bodies in virtue of its mass ”. In the theory of relativity it is, so to speak, 
feg ion rather us eld that is assumed to produce the phenomenon of a body with the power of 
ере. 4 han the material body that is assumed to produce the gravitational or magnetic 
lice 15s a psychic field could exist without a brain " I am not prepared to say: there is 
upport such an assumption, but I know of no evidence which positively excludes 
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lit. And, what is still more curious, the consciousness of one man, as consciousness 
ғ а whole within itself, is completely separate and insulated qua ode personal. 
Окуш, other. In this twofold fashion consciousness seems to be essentially 
К А 
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: g у à Symphony Concert by the unity of the conc! ifin any 
Which you hear it, [n any case on this anatomical hypothesis it would follow that his СОЛ” 
individual the living brain could be completely divided into two or more рагы suggesté 
Sciousness would similarly be divided into the same number of parts. McDougal “nounced, 
а crucial experiment, « Should I ever be seized by an incurable illness, ri po scalpe 
n to cut through my corpus callosum with whether 
erebral hemispheres: 1 hope I shall then be able to Бау 
©Согпе split into two conscious streams. 
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can be detected only by refined techniques; and these turn out to be rather trivial, consisting 
chiefly in à lengthening of reaction time.'"'! i assesses 

The Property of Consciousness. Just as we assume that a bii виа 
Сегїаїп characteristic properties, so, I maintain, we may assume that wha anaien Een 
call а mental substance or ‘ mind ? also роззехзез из суип сша E ciini “laws? 
are essentially * dispositional properties ', i.e., they can be ur sp geben may be 
Stating that * if or when so-and-so occurs, then such-and-such ар раса БЕЛДЕ 
Observed *. Of these (as I have argued elsewhere) the most Mei finie rn conditionis; 
Property of becoming conscious in certain particular ways under сераш spem estion. “The 

At this point, however, my critics interpose with an alternative at * dispositional 
"Ssumption," they say, “of a special ‘ psychic райе, s bsolete assumption 
Property of consciousness *, is quite superfluous: itis comparable to eate Oe Шоц 
ОЁ a specia] * vital principle’, having the dispositional propery шор п a © ue unique 
Boes on to assure us that “ to-day every biologist would IRE ШӘ рақ сабақ йу of 
f Principle of vitality ', and trace the characteristics of living matier т" ж dos мау” (he 
Certain complex chemical molecules evolved by natural шош н | [i Xie э 
Maintains) “ we should reject the parallel concept of mind, ене x a 2. at T ich 
turn out to be merely an emergent property of the still more complex patte 


` again of ind processes of 
Other chemical molecules are organized—the outcome once again of the blind p 
evolution ”, 


My 


, D allel? 
answer is that the two assumptions are by no means ‘ — bid а тей 
1 find no difficulty in imagining that, at a particular stage of the per: Pun eh = 
atmosphere containing water vapour, methane, ammonia, and the like, unge jon аЬ 
Strong ultra-violet radiation or of radiation arriving in the form of cosmic ray Ж, бт т 
acids might first be formed, including perhaps simple catalysts and ашосан сй E a of 
and that these in turn might by gradual stages combine to produce poly нв © ғы acid 
increasing complexity, and eventually throw up macromolecules of соне гі нр s 
Possessing the property of self-reduplication and the power to contro ы (лысы 

7. Hudson's version overlooks one important fact: somehow аг other à Piante oi 
IE to get localized and organized into minute and inconceivably s соска : 
Поуп as t cells’. That this should be the outcome of the blind process. «d ола 
(and all within the short space of about one or two thousand million years) I find it far 


3 imi view E dson 
Cult to imagine. Nor is there anything like the unanimity of view Lee 4 ео 
Ррозез Walter Elsasser, for example, has argued (in The Physical Foundations o; 5) 
hat the fac 


. « , 
ts compel us to postulate certain ‘ biotonic laws’ (special laws udis аай 
Mr. Hudson would term them) which are incapable of being reduced to aes 
th Узісѕ and chemistry. And Professor Eugene Wigner has endeavoured to ca ce 

5 Probability. that self-productive systems could come into existence as an MERO 
ji ult of Purely blind or random processes: he claims to show, not merely that the probability 

“sceedingly small, but that it is exactly zero. і КЕНЕ 
all uc arguments, however, can hardly be regarded as conclusive. So let is — 7 
stil TH that what Mr. Hudson says about ‘life’ u^ be гав о. Аза 

ауе little i “mind `. is inferenc 7 

ambiguity aie ee en de раныя а pid materialists to whom he refers see no 
Pia for Such a word. Given certain conditions at an early stage of a pues s о, 
Ms ЛеУ maintain) complex substances having the properties of growth an лоро = 
ied 1n the end automatically be formed, and what we take to be the distinctive character- 

les of living matter would in principle (despite Elsasser's contentions) be deducible from 


‘For а mo; i y of the results, with references to the neurological literature, see 
pS Wilkie, de ie DENS jiu 1953, рр. 133f. For reasons that would be here out of 
Single I Should not myself regard such observations as decisive in themselves, In psychology no 
interp уре of experiment, however impressive, can be absolutely conclusive, since alternative 

Ы аге almost always conceivable. 
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is not that the perceiving is done by a D зае present 
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argument takes us, I see no reason why the perceiver should not Be the tissue woulc 
he brain. But in that case the brain or : 
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"It is true that Broad, Writing in 1925, cited the example of chemical Se Ee ate of е 

and sodium chloride, as instances of ‹ emergence ’, Nothing, he argued, абме the 0 

element by itself would give us the least reason to expect that it would combine 

"Today, however. i i 
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ner structure of the atom (notably pla 
Sference or the 


‘gestion that there i 
areness ’, Tacitly or 
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redicate, part 
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-and-whole, а quasi-temporal relation жол 
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ng objection (as well as several фен}, ow not ОЛ Э ро 
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assume that a relation, А 
that such statements as 
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Seem directly to modify one another. Our two eyes supply us with two distinct visual 
fields: in looking through a stereoscope we may see, first, two slightly different pictures of 
the Same scene; then, as the eyes converge, the pictures overlap and finally coincide with a 
click ; the moment they do so, anew sensory quality emerges—what we describe as * depth °. 
‘his experience—the experience of directly perceiving a two-dimensional field as three- 
dimensional—is so anomalous and unique that it could not possibly have been predicted in 
Advance, It is an effect that has no counterpart among effects of purely physical processes. 
reover, if we make another experiment with one field plain green and another plain 
Че, the resultant field has an intermediate colour resembling both, namely, greenish-blue. 
ut if one field is green and the other red, the resultant is not greenish-red, but yellow—a 
colour apparently so pure that the uninstructed viewer takes yellow, and not green, to be 
the third of the ‘ pure’ or ‘ primary’ colours. Introduce yet another overlapping colour— 
add blue to the green and red (as in the familiar experiment with the triple projector)—and 
the result is now, not a bluish-yellow, much less a reddish-greenish-blue, but pure white. 
These and other properties of our mental processes differ so radically from those we discern 
н Material substances, that it seems reasonable to postulate an entirely different type of 
NE underlying them. "Го determine in detail what are the various dispositional proper- 
Hes distinctive of such an entity is one of the essential tasks of psychology. р | 
И Го each of the foregoing arguments, considered by itself, more or less plausible керез 
rua d no doubt be given. ‘Taken jointly, their cumulative effect is pretty formidable. 
aon 24 they are still by no means conclusive. Yet that could be urged against fue o^ 
v E ны almost every scientific generalization, and is certainly to be apre © 7 эе 
by thes Е phenomena are highly complex, and lie away from the well ponden p n vi ow sa 
positive der sciences. Let us therefore now inquire whether it is possible to offer some more 
€ or constructive theory to meet the various problems we have encountered. 


III. INSTRUMENTAL "THEORIES 


PIN н Versions. Among those who reject the traditional notion that the study. nf 
as w tousness is а “ valid and important task for the scientific psychologist ”, the majority, 
we have seen, have assumed that consciousness is just a collateral by-product “ generated 
ny the chemistry of the nervous tissue "—' a mere function of the brain and its workings ”’. 
лы. RS evidence for such a view is to be found in the close correlation between 
ety OUS processes and brain processes. Yet the tacit assumption that the correlation 
беп two such disparate variables is to be explained by a one-sided causal relation be- 

"d = involves a fallacy with which the statistical psychologist is all too — 
Correlation bie alternative interpretations which will not only account for the рзегүам е 
ions to ay etween cerebral and conscious processes, but also surmount many of the аы 
€ so-call "d à purely materialist hypothesis is open. Of these perhaps the simplest is 
Conscious ы instrumental theory . This assumes that the brain is not the generator of 
intera ness but merely the instrument by which mind or consciousness is enabled to 
ct with the material world. 


livelier an explicit hypothesis the idea was first mooted by F. C. S. Schiller—one of the 


tween th 


o Critics of the Anglo-Hegelian idealism that dominated academic philosophy in 
whieh towards the close of the last century. “ Matter, " Schiller contends, “ is not that 
bro 


duces consciousness, but merely that which confines its working within certain 


1 : 
оаа? шош that c. W. Morris in his Six Theories of Mind (1932) fails to include what is 
аз Guo Nm as the * instrumental theory among his selection. Bergson is mentioned only 
Tealism ° тіріоп of a novel brand of idealism, which borrows many of the tenets of the * new 
Its instrum bricf footnote refers to a phrase of his which suggests that the mind uses the body as 
Uses mind ent, and argues that it would be “ more consistent with his thought to say that the body 


instru, as its instrument”; and it is in this sense that Morris later discusses what he calls an 
mental theory °, 
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ements of 
í ization does not manufacture consciousness out of ноар 
limits . . . Material organi ifestations within the sphere which the particular « a eem ій 
atoms, but contracts get theory was taken up and amplified by W шү А Нав 
са а берен in France; and it is in these more elaborate forms 
America and by iticized. sciousness is а 
usually been ышы. of Consciousness. James assumes that ponis diet y ur 
в TM г substance, capable of being divided and reunited like а in the form 
pun ws ч exists independently of any material organism, possibly (he d form by 
SI eninde particles ", which may be temporarily combined into P e ansao. 
s b: xx but more probably in a “ vaster unity ” as an “ Ocean " or “ reserv nae uses much 
poe which can be temporarily subdivided into personal Бааша, ыз sea je 
the same metaphors. Consciousness he describes as "an immens rmits a “ current 
Matter in general is “ an impeder ог obstructor - But the bran pe 
to pass through and organizes it temporarily into a personal form. ЯЗА оғ 
Are we then to deny the familiar Statement that consciousness isa The functions 
brain"? ‘That, as James observes, depends on what is meant by function. ive (as when the 
of material structures may be of more than one type: they may be (i) productive а when the 
boiler of an engine Produces steam from water); (ii) permissive or releasing (a the bow t° 
trigger of the cross-bow releases the string, and permits the energy stored up E ansmit the 
discharge the bolt); or (iii) transmissive (as when the keys and stops of an organ tr: a ар “a 
air to the pipes). When physiologists describe * thought’ (і.е. nae cag ip" e first О 
function of the brain ”, they tacitly assume, says James, that it is a function ІҢ E ender ' 
these senses: the material structures of the brain are Supposed to ‘ create ог n this: 
certain effects, and consciousness is one of them, © My own thesis," he writes, consider 
when we talk about * Thought’ as a function of the brain, we are entitled of the 
permissive or transmissive functions. ” According to his view therefore the functi -materia 
material brain is to transmit limited amounts of consciousness from some eure the 
reservoir, thus Permitting it to interact with the physical world. ‘The more deve 
brain, the richer will be the flow. 
James, it will be seen, 
е of Atman (th 
рһегз and writers influ 
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attained a 
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ot increasingly interested in ар! ]апаїоГУ 
€ conception and many of his exp!" se 
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% e = J yers h 
uman Personality and its Survival. My 
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St. During 


James в 
ave borrowed both th 
Н. Myers’ Fy, 


speaks of “ our individua 


n 
А on 8 
1 conscious “but the phosphorescent ripple 


" ut 
©“ mind-dust conception ' which an Р ive 
at this version is “ irresistibly 4 empi" 
both logically unintelligible 2 aum, ШКО 
nvince us that a sensory an og 
ensations, as the ‘atomistic PSY 5 е 

DY “ise 
that we know are effects wrous alized)! 
in the original these italicized phrases are 5 "ean сой, 
um" on which the manifold brain-processe* е met 
* (he concludes) “ that to posit a soul erani wo id 
though to introduce Such a concept into a scientific text ow 
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on-metaphysical attitude which empirical 5С 


line of least logical resistance M 
be to forsake the purely “ positi 
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strictly preserve ”, 
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un ` 
« bounded ocean" 


© According to James, what divides “ the sea of consciousness " into 
€parate streams 


ES eonun s just the spatial separation of our individual brains; and only in this 
T nsciousness as we know it be fairly described as a “ function of the brain ”. 
WC cea in this form there are several obvious objections. 

form of ps an _ all; to suppose with James and Bergson that there is and can be no other 

an intelligible o existence but consciousness as such is to abandon all possibility of devising 

Consciousness explanation of the peculiarities which conscious processes display. Since 

Hence i. exists. only in its overt manifestations, it has no dispositional properties. 

» Psychology, in dealing with the phenomena of consciousness, would remain purely 


escriptive, "р A nomen: usness, would re 
would ee he only way of interpreting its special characteristics and its various changes 
e to a 


are quite out of keeping with its physical chars 


ehaviour; 
Ourism s н > 
. tourism shows only too clearly, the attempt to do so is apt to prove extremely mis- 


Cadin в. 


апу qn d OnSciousness is essentially personal and individual. It is impossible to imagine 
o 


completely сопесіоиепене which is not somebody's consciousness, and as such it forms a 
™phasis on - and isolated system. In his Principles James himself placed the strongest 
n everyone in unique peculiarity: “ the breaches between your thoughts, my thoughts, 
S the law ээ Е ы m s thoughts are the most absolute breaches in nature: irreducible pluralism 
Orms of dis : here was, however about that time a growing tendency to believe that all 
Continuous козу: уеге delusive appearances in a world where everything was really 
j Ч he atom itself was depicted as a vortex in a continuous all-embracing 
the ether, And philosophers and psychologists alike, particularly those with 
leanings, were inclined to argue that the discontinuous personal form in which 
ss appears to manifest itself is also just a superficial phenomenon—the 
almost thaps of similar vortices in an all-embracing * psy hic ether ’. Today, with 
of bein universal acceptance of the quantum theory, a discontinuous or particulate mode 
я 8 no longer seems paradoxical. 
Streams ne notion that the division of the universal consciousness into separate individual 
by the: +a ight result from its temporary association with individual brains was suggested 
Personality res published by several contemporary psychiatrists describing how a single 
different zi had, аз a result of nervous disorder, apparently been split into two or more 
dificult , Personalities. Already in his Principles he had mentioned such cases as being 
of alle > 9 reconcile with the theory of a personal soul. However, except for three instances 
Pru Chair ' among mediums, all the cases cited turn out to be cases of alternating 
соз the. кы therefore do not really demonstrate an actual Ы splitting > of consciousness. 
am DIN S y well authenticated instance of * co-consciousness › is that of * Sally Beau- 
Question. 5- ease was studied in great detail by Morton Prince.* Later observers have 
Such ав уу rince's deductions, and have completely failed to discover any similar cases, 
ould confirm his conclusions.* 


les of Psychology, 1890, I, p. 226. 
I, pp. 349, 379f. Most of the cases are taken from Janet (L’ Automatisme psychique, 


i 


lum, 


‘dealistic 


Ti 
the 7с pe 


; Princip 
1889), 20: cit. 


a 
5 ганна Prince, The Dissociation of a Personality (1906). 
orplai e Meno such cases definitely established, they could, as McDougall points out, be better 
igi, ally a ансы of ‘possession’ by a separate pre-existent mind than by a splitting of what was 
m ee ИБ ОЕР (Body and Mind, pp. 370f.; cf. also Т. W. Mitchell’s discussion of the 
exa Maintain rà Psychology and Psychical Research). However, most investigators, I fancy, would 
d mp es of th at the apparent differences between the various ' personalities ' are only extreme 
y € semi-independent streams of mental activity that form a common feature of every 


1 
Че, and are phi : i 
Phenomena of attention rather than of consciousness as such. 
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vas deci the weakness of his earlier arguments; and in his later е ae s as a kind 0 
Exist? '—he abandoned, once and = the whole notion of conscio: 
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— as Е Јери of Mind. Many of the objections — ^ anii 
fatal to James' version of the theory can be surmounted if we regard the se pater ] mean, as 
ment, not for a universal consciousness, but for an individual mind. By n he basis 9 
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‘ood by the mechanical епріпесг—“ a Systematic d by mean? 
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is not merely a structura 
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analogies, is manifestly imperfec 
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cal machine. And I should prefer to СОП. 
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issues. The essential assumption is that the function of the brain (or certain p? hich а 
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VIRO ә 
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degree of selection and exclusion varies inversely with the complexity of the po^ theory 
Objections to the Instrumental Theory, The most obvious objections to t 
at least in been summarized by Professor Broad.* а 
of brain injuries and their cfle cH d 
mental characteristics. In В ша his othe 
to remember certain events, [yc работ 
be plausible to contend “ that all s says M 
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ould recall the ey 
alternative, 


y (һе аға 

v, member. Could a Supporter of the instrumental theory Ce thé 

Square Such facts with his view? Ina rather diflerent type of case the patient rose an, 
injury was “ of a cheerful and benevolent disposition, and after it he became EUM minc 
liable to homicidal attacks: are we to say that the injury ke ade no difference to hi talis 
But, as we shall see in a moment тани egi 


men 


hout Sacrificing his central hypothesis. 


op hy á 
" P hilos 
Place in Nat ы *f. also The Р, 
C. D. Broad, 1959, pp. 4006 tire th cd), 1947, рр. 5336. СІ. als 
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e urbance—are unable to recall memories; and Уі ut "ld be 
or free association may demonstrate) the memories have not in fact been destroyed. ou 
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i i mptoms were quite different from what 
in purely functional disorders, 
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. 2. I should have thought a stronger objection could be based on the fact that direct 
Stimulation of the sense-organs or the brain causes quasi-hallucinatory sensations—e.g., 
k * coloured spot discernible in the visual field when one presses the side of the eyeball 

rough the eyelid, the after-sensations produced by brilliant lights, the vivid sensory 
SXperiences and memories evoked by applying electrodes to the bared brain-cortex of 
Patients who have not been anaesthetized. But after all, any instrument, however efficiently 


It work. ape : — 
Works under normal conditions, may be expected to produce erratic results when the 


conditions are 


: itself has the properties of salt р 

psychic factor ' respectively; and the latter he compares to a chemical element or 
which has never been isolated. ‘The * psychic factor ’, he believes, must be capable 
g after the ‘bodily factor’ has been destroyed, and of “ carrying traces of 
5 which happened to the ‘ mind’ of which it was formerly a constituent `; but 
зе collaboration of a body it would manifest neither the higher nor the lower 
Stics of a ‘mind’, i.c. neither thought nor sentience. “ It seems a mistake," he 


radica] 4 
Persistin 

Xperience 

Without q 

Character} 

Says « р m У ' he 

diy. 1 ascribe perception, reasoning, anger, etc., to a mere body; yet it is almost equally 
cult t. 


to 


© ascribe them to what is left when the bodily factor is ignored." This joint 
ай, he believes, would overcome most of the difficulties encountered by both гт 
i and the interactionist theories in the forms hitherto propounded. - ше, M 
"nemi at there are many phenomena now apparently established b; А mere research 
Some g У the phenomena of mediumship and post-mortem apparitions—which point to 
Such conception. ! 
along tscussing the theory in a later publication, he points out that it might be developed 
Psyc} „Опе or other of three possible lines. (i) We might assume that there is only оле 
Шә ag factor for all minds. ‘This version, he observ: would in many ways resemble 
But won theory of the one Eternal Consciousness and the many animal organisms. 
monis аг аз I can see, this form of theory differs but little from the doctrine of psychic 
Broag 1, P'oposed by Bergson and James. (ii) Secondly (and this seems the form that 
factor ae prefers) we might assume that there is at any one time a different herd 
it mi Бы every mind, and that the factor can exist only in combination with a body, thoug 
n some Pass in immediate succession from one body to another. . Phis, as he points out, 
h s Ways resembles the situation in chemistry where certain radicals, like NH, and CH;, 
has de only a transitory existence independent of a compound. Such a -. 
example antages for those who favour the theory of metempsychosis 2 (Мет aggart, for 
taken ғ. and many Hindu metaphysicians)—a theory which Broad maintains should be 
Perhaps ¢ more seriously by Western philosophers.* (iii) Thirdly, he thinks we might 
d assy, 9nsider a theory which combines features from both the foregoing suggestions, 
facto, 116 that highly individual minds like our own might require each its own psychic 
trivial ut that lower organisms, among which the individual differences are presumably 


actor Phare a single psychic factor: for instance "' it might be held that there is but one 
Ог the whole species jas ^ 
n all e species of earwigs "'. 


Mentalit three versions the basic assumption, it will be noted, is the same, namely, that 
thin У 18 an emergent characteristic of a compound composed of a living brain and 

; ng else which is capable of persisting after death and of then entering into temporary 

facts oo With the brain of а ‘ medium’... . Such a theory is compatible with all the 
are generally admitted; and it has nothing against it except a superstitious objec- 


1 
d Op. Cit. 


So 


с » Pp. 535f., 6514, 
S.p D, Broad, Examination of McTaggart’s Philosophy, 1933, П, р. 639. 
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"Wo to that of 
А ism". I should certainly prefer Broad's theory in its second ee modifica- 
coher edi Otherwise I see little or no advantage in the more disting riia 
James and Биен, 5 Indeed they seem open to the following rather oby с ше factor’ 
tions и nh fave may judge from the few characteristics of the еа claim to 

И eR himself ghumeraies, it would appear that the factor can lay hardly S of itself be 
that рй ‘ psychic’. It is neither rational nor sentient: it cannot therefore roduces по 
ше че oo men of auything 2 Broad himself even admits that, though it 1 Р тий "s 
гт physical and chemical effects, there is no reason why ӨШ АЫ mae > rather 
Possibly this is why in his later book (/oc. cit., p. 604) he refers to it as nd die to applY 
than ‘ psychic’. But, so far as his own account goes, it would be just as rez 
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is that of C, A. S e title Why the Mind has a Body 
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Л 403. 
? Professor С. J. Ducasse ap. F. A. 8; 


Schilpp, The Philosophy of С. D. Broad, 1959, ip 
? Manual of Psychology, 1904, Pp. 50-57, 
collaboration with the author b 
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Strong rejects the ‘ instrumentalist’s reply ' as formulated by James and Bergson, and puts 
9rward a doctrine of panpsychism which he has since worked out in considerable detail.* 
Mone i ultimate aim is to provide a theory which will be compatible with a modified 
т га doctrine, which he calls critical realism S 'The older school of ‘new 
OE who had risen in revolt against the ancient idealistic creeds, maintained that the 
ccnse-data, which are ‘ given ' in ordinary sensc-experience and are commonly regarded as 
ауы of consciousness ?, are in fact components of the physical world: grass is really 
iod нов are really red. Го this Strong rightly replies that, if givenness' is an 
қылуды, 4 hardeter of the physical objects we perceive in sensation, it would be difficult 
Spe or the non-givenness’ of those physical objects which nobody perceives. "То cal 1 

S ех machina like Berkeley’s ‘ omniscient all-perceiving deity would be no genuine 


Soluti “м À d. І 

‹ E е, ' Givenness' therefore must be the essential characteristic of a non-physical 

ses Which he terms a ' psychic state’. The ‘self’ is made up of such * psychic 
ы М 


Self o, ¢ and must be considered ‘as a substantive rather than a separate substance ”. The 
T Psyche ’ thus consists of * mind stuff ', апа “ mind stuff exists in space as well as in 


time » ' 

involye Moreover it has no unity beyond the unity of the brain. "Тһе apparent paradoxes 
"e i 1 54 y . H H 

‹ Ved in this somewhat complicated theory are overcome by invoking the ancient 


ady rores ' doctrine: all reality has both a physical and a mental aspect. Thus “the 
once е appearance of the psyche to the outer senses”; and the psyche itself is “ at 
Psychic and extended ”. 
resembla in its rejection of instrumentalism in the narrower sense this theory closely 
stuf „ГУ that of James. Like James, Strong believes in an all-embracing sea of mind 
its ик 15 apparently subdivided into separate individual © psyches ' solely because of 
agains ation with separate individual brains. Evidently most of the criticisms we have 
.."^mes also hold against Strong. To examine the merits of the various meta- 
ұлан а 9сігіпер used to еке out the rival psychological hypotheses—idealism, realism, 
m or the like—falls outside our present scope. 


Physical 
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IV. SUMMARY AND CONCLUSIONS 


let = Suggested Model. Ву way of summing up the results of the foregoing arguments 
now attempt to put together my own conception of a ‘ mind’. 

existent ы of all, I regard it as a ‘ continuant ' in Johnson's sense: it is not merely an 
Event ór set of existents (for that would allow us to treat it as no more than a complex 
degree» System of events); it is a particular type of existent, characterized by a certain 
the mind Permanence. And in that rather restricted sense I should be prepared to describe 
reaches а substance’. This first qualification rules out the conclusion which James 

ature of the end of his long discussion about the ‘stream of consciousness and the 
then tha the self’, namely, that “ if the passing thought be the directly verifiable existent, 
р. 401), * thought is itself the thinker, and psychology need not look beyond ” (Principles, I, 
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in Q) Secondl 
d View bea 
is 2i and th 
*pend 

t d 
ed lysica 
y Cross. 


У, the mind possesses a certain degree of unity and independence. It must 
unity, because itis to serve as the basis of the individual's personal conscious- 
at, as we have seen, has unity as one of its most distinctive characteristics. It 
ent both of other minds (i.e. of the bases of other persons’ consciousness) and of 
1 Organism with which it is associated. I fully agree that the evidence provided 
correspondences ’, and still more by reports of alleged apparitions after death, is 
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ae rigin of Consciousness, in the later Essays on Natural Origin of the Mind, and finally 
ae article in Mind (XL, 1931, pp. 217f.). It should be added that Fechner, as every 
to án are, advanced a doctrine of psychophysical parallelism which included both the forms 
hysica] Minn DU to support it by reference to his famous law relating psychical sensation 
2 115. 


SS > ш 
«уз in Critical Realism, 1920, pp. 225f. 
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m s ion nor 

(ii) The Cartesian assumption that the mind is a substance with neither үа 7 ie 

extension in space apparently forms the chief reason why so many psychologis поті 

concept of mind in favour of a conscious brain which possesses both location апа "E This 

With Russell and his disciples they maintain that my consciousness is ‘in my hea еді that 
Seems rather like debating whether or not gravitation is ‘in the earth’. I susp 
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oe a E Р ; ; A space. 

the psychologists in question picture the brain as a tangible thing in perceptual spa 
the physical objects of science a 
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to inter-physical reactions between the constituents © 


H . ibe 
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The уге evidence in favour of these additional types of interaction. T. the 
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ici adering” 
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tion of mass can be expressed in 07 d ds Point the attraction which results from Kan br 
there, or of a gray SENS еїћег оға өгбе уу a unit point atio! 
The Boteni is АПА potential Existing at that ка h differentia а of 
the field, but may tajea Potential’ in the sense that it does net diens a material Р? n ely 
the force that would be exerted уа «тіреу Space: it thus describes a dispositional nade sense 5% 
Hertz observes, “ the field-stren, h is SIE mass Were introduced into the field. In а 
removed ". Planck uses alm. а real 
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Now if we think of the dispositional properties of the mind as psychic ‹ pun oe] Н 
analogous to the physicist's * potentials ' or * forces’, we can regard the mind as a kind d 
eld’ existing in the ne ghbourhood of an individual brain, much as the physicist пешү 
otan electromagnetic field existing in the neighbourhood of a set of electric MES 1 id 
tendencies would exhibit both dynamic and directive characteristics. _Such à E oe 
p course differ from the more familiar types, just as electromagnens se : But the 
үшөп, topological from metricized, and quantized Enn eps e хай they seem 
E of today shows no hesitation over postulating new types ze lained.! 
a to interpret phenomena which would otherwise escape ипехр anec. - lled ‘ instru- 
E The Double-Filter Theory. А plausible hypothesis, not unlike the so-ca ed я 
rental theory * 4 be developed, if we conse n 
in ойс implications of a classification of cosmic processes sich = pis ee acid and 
Scussing the newer physical theories. We can divide the whole scale 


quantities with w eal i t! oad orders of magni- 
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ps We can then distinguish between what I will call m 3 
or fall ч Spatial dimensions, the time-intervals, and the ve een ROT Dh 
milia: Nort of those we encounter in our everyday qom oem Ж: scc e d in 
terms т phenomena which are regularly described in the о p is aee deny 
mode] of naïve realism. Here too belong not only the problem een haec gen 
verif 5 of classical physics, but also (be it noted) the observations ma атар 

У а physical hypothesis in the laboratory or elsewhere, no matter w аа 
Па is under investigation. Ву microphysical phenomena I = n splenis 
Particle. е; particularly those of the atom, the atomic nucleus, andit he a. pieces ii 
ith At this level entirely new concepts and models are ee epee 
Spar; Iuantum theory, By macrophysical phenomena I mean phen а 


al imensi ; , " omical dimensions, and the 
Cit ч ле ti -intervals e orally of astronomica 
elo itie: sions and tl ime-intervals are lite ally қ 


: i i c vel c 
Prob], 5 50 high as to approach the speed of light. Here Po ше Loa: я 
ems of cosmology, and more particularly those dealt with in the theory ame 17 
Xtre. n modern investigations of microphysical and macrophysical psa iden 
ч oe difficult to ignore the interactions of the conscious оше ier с 
Mvestigati 7 і Y ysics and meta 
9 di Dvestigation, Consequently the borderline between physic 
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of James and Bergson, might, I think, 
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telepathy (if it exists) but also every form of cognition is gen emod ГЫ са 

‘ow in physics а common reason for postulating a | field ' is to urns) re » 
in terpreting action at a distance: and in my view this is one of the many advantag 

8 а similar model in interpreting the phenomena of consciousness. 


2 i a 
ае first to emphasize and label the basic distinction seems to have nm Seem м 
тауу 08 what he calls * macroscopic systems ' which * oe wd > ш The term, however, 
Sn alt cory " and “ microscopic systems covered by quantum theory ^ lectrons, photons 
Ste n gether appropriate, since the ‘entities’ which he species protons. 57 iii RAE » 

2419 Submicroscopie, The term ‘macroscopic’ includes what I have called тпеѕор зу 
Plain Von Neumann’s brilliant examination of the process of quantum mechanical Барет 
formul ©Monstrates that © the laws of quantum mechanics, with its various cene n жыл dod 
ч лен Я ске recourse to the concept pow. n NH very clearly: 

Che er Quantenmechanik, Engl. Tr., > чы 3 i del, started from the 
assu, Mechanics of Newton, and of classical physics constructed after its тосе, Sta 
а пес Ption that on Ў s 5 without speaking about ourselves. This seemed almost 
B ae үзу опаа сено stews, Dub the eine changed as 1 result of узене, theory. 
bigger © system which is treated by the methods of quantum mechanics remains part of a much 
action, System: it could not in fact belong to the world of observable phenomena if it had no inter- 
SE the. Nth this bigger system of which the observer is a part.” ‘Thus, contrary to tie assumption 
*Wtonian physicist, “natural science does not simply describe and explain nature; it is 
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Primitive T 
of thins ee дейин compelled to think first—and often solely—of the significance 
m Poet and 1 ией context: they are viewed as means, never as ends in themselves. 
Significance of thei де GREG an the other hand, sees or claims to see them as possessing a 
and stream the = own. For them “ the meanest flower that blows ... meadow, grove 
appear, ride Gm as and every common object ”, have cach its own peculiar value, and 
trinsic Mai л» у ‘apparelled in celestial light ' but glowing (so to speak) with ап in- 
Чоп in what pe a glamour of their own. At the same time, however, “ it is his absorp- 
abstracted ғыл takes to be these deeper meanings that makes the artist seem at times 
e abstract насты absent-minded dreamer lost in ethercal visions ".! Similarly 
its Practical |, s ntist and the philosopher, who pursue truth for its own sake rather than for 
Thales, ta пейш, have often appeared figures of fun to the man of common sense: 
between the s ela stars, falls into the well. But the supreme example of this contrast 
€ mystic. E. h for supposed intrinsic value and the pursuit of material satisfactions is 
Tegard allume n a strictly materialistic view, such as Dr. Bolton advocates, we are bound to 
& mystical experiences as “ the illusory effects of a semi-pathological condition ”, 
And yet, when we consider how much modern 
us, to Buddha 


Civilization "9 reject their implications. 
1› and even science itself, owes to such people—to Plato and Plotin 
А whee Deutero-Ts "аһ, to Paul of ‘Tarsus and to Augustine of Hippo—is it not 
ISmiss what Es so confident of the present stage of human knowledge that we can wholly 

: hey claim to have discovered from their wider range of consciousness? 


arily committing himself, the psychologist must at least leave room for the 
Indeed, as William James 


t th: Р 
татай, 19 their claims may be in some measure justified. 

in his studies of such states, “ the conclusion seems often forced on us... that 
rather limited type: round about it, 
consciousness entirely 
account of 


and 


А by Қы rational consciousness is only one ‹ 
differe И E flimsiest of screens, there lie potential forms of 
aoe go through life without suspecting their existence; yet no 

Отата, үзөр final which leaves them disregarded ”.? : І 
9r] rily, in the interests of survival, the brain shuts them out; but in certain more 


ess ар 
; abn al s 3 "ue met E E 
ы. times ер ie States?— states of dissociation, and the like—these latent capacities seem 
серо, Огсе their way out and become highly active. Such states, however, are ex- 
i almost inevitably forbids 


ў за 4 material and utilitarian outlook of civilized life 
may inar of attention to the remoter planes of cosmic existence. And for these reasons, 
phenomena ine as Dr. Tyrell has observed, “ clairvoyance, telepathy, and other paranormal 
Ong primit i those of religious experience and mysticism, crop up far more frequently 
e highly Р ыы. tribes and individuals, and seem all but extinct among the highly civilized, 
onimi Ке, and the scientifically trained ”. 
Ed isa ка : riefly then the hypothesis I suggest may be summed up as follows. The 
esse Чомеа нні: i of , continuant ’, characterized by a certain unity and independence, 
nop tally psychi 1 certain dispositional properties and a definite structure, which are 
of e be inter nic. It thus provides a relatively permanent basis for consciousness. It is 
an кез аз a resuscitation of the ‘ simple, unextended, indestructible substance 
; aphysics. It resembles, not the traditional anima or soul, but rather what 


de Univer 
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ti Ysici. ? 2 Я 
Muang? St would call a *feld '. In the end research may possibly show that the ‘ con- 

's terrestrial life—perhaps that it 
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SCussc d from my chapter on the 
a 1 5 View of © value’ at some length. 
-Jam - Р ; 
ia Nes ев, Varieties of Religious Experience, 1904, p. 427. 
а rert ; j 
min’ as а ree ess: an abnormal state is not a sine qua non. John Buchan, forsexamble; 2600118 
» е. 1 i i i 
ud d ra Де, һе had these rare quasi-mystical experiences with their * wonderful clearness of 
Emoy. € 'sudden relevation as in poetry or music’, when he was ‘very fit in body’ 
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told-the-door, 1940, pp. 120-21). 


* Psychology of Art " in How the Mind Works, where I have 
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structure—a living organism or brain. At the moment, however, the wavering balance of 
evidence seems to point rather in the opposite direction. But the main advantage of F s 
conception, as compared with the purely physiological interpretations poma a 
materialists, physicalists, and behaviourists, springs from the fact that it does not е d 
very outset preclude investigations concerned with conscious processes as such or W - Ж 
alleged paranormal phenomena studied іп psychical research; and it furnishes us wit) % 


more convenient framework for describing the conscious processes of every day life, 
consequently for the various branches of a 


Ц 3 % eat, the 
for tl pplied psychology. Finally, let me repea^ 
whole conception is presented, not as a the 


m s aene DU 
ory fully confirmed by a posteriori evidence, 77 
merely as a tentative model, suggested by 


: z sing certain 
: certain recurrent phenomena, implying 
testable corollaries, and urgently needing to be ve 


З м hoc 
bh rified, refuted, or modified by ad 
empirical research. 
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HIGH ABILITY AND HIGH ACHIEVEMENT 


To the Edi да 
пе Editor, British Yournal of Statistical Psychology 


= his récent discussion of social mobility Professor Burt appears to assume that 
Purely, or 2- к intelligence are measurements of an intellectual capacity that is 
carried 3 м и rate mainly, innate. 1 am aware that in previous articles he has already 
telligence Hh n aborate analy is of variance in the endeavour to show that, in theory, in- 
Social nit ену an inborn characteristic. But, in discussing such phenomena as 
Performance " we are concerned not with psychological theory, but with the practical 
Subnormal uM ine individuals, and of individuals of particular types—the mentally 
inherit their = е he mentally supernormal, whether or not (as we are asked to assume) they 
The айс mality or supernormality from their subnormal or supernormal parents. 
Which class опа system Professor Burt would have us establish implies a society 1n 
ated, He di ера, instead of being reduced or superseded, are to be sharply accentu- 
aPpears to "s ауз a surprising faith in the predictive value of examinations and tests, and 
tom Almost um for the * gifted. groups ' discovered by their means a complete freedom 
achieve succ. UM type of blemish. As to the outcome, were such selective methods to 
Community ко two views are possible. , According to his view, they would result ina 
Ublic Sent ем in a hierarchy of intellectual grades; presumably with a glorified 
ccording to t S the intellectual élite at the top—in short, the rise of meritocracy. 
America as v i view accepted by most contemporary psychologists and sociologists in 
in social Ede s in this country, they would create or perpetuate a community arranged 
2. Sines VE based on income, privilege, or sheer intellectual snobbery. Г | 
it is after al s ea all agree, ‘ gifted ' pupils are commonly the offspring of © gifted ’ parents, 
e equivalent y to be expected that we should find them chiefly in professional classes (or 
re obviously Tanks in commerce or industry). In these upper social classes the parents 
Оте and Pi. à position to supply their offspring with far richer opportunities both at 
Ut the su е: rias Tor developing ‘ gifts . QGiftedness is thus not a biological endowment 
and Well-ip-d cial effect of the unfair advantages that accrue to members of the privileged 
Tom provi ey classes. Galton з own collection of pedigrees and family histories are far 
Achievements m hereditarian thesis. АП they really demonstrate is that. the special 
cial stim к men of genius аге predominantly the result of the special facilities and the 
of ШЕП еШ] ak? afforded by their environment. I suppose the most obvious hall-mark 
: thera pe achievement is a Fellowship of the Royal Society. Yet consider how many 
father of == the first President, Lord Brouncker, and the Honourable Robert Boyle, 
cen noblem ga and uncle to the Earl of Cork В down to quite recent times—have 
urt like Pe ы өр members of wealthy and aristocratic families, or close friends of the 
Others has a and Evelyn. Surely the work of Dr. Fleming, Dr. Heim, Dr. Floud and 
; erman, ot neu shown that the role formerly attributed to heredity by Pearson, 
divi ual other members of the Galton school was greatly exaggerated, and that 


is 


differences in ability or aptitude are due far more to social and environmental 


Uences . 
5 than to genetic conditions. A. L. HARRISON 


showin a recent article (this Journal, XIV, 1961, p. 13) Professor Burt cites figures 
Status s that nearly half the children of high intelligence fail to achieve an occupational 
teachers oa alent to their capacity; and in other papers addressed to educationists and 
Plains е сни. 7. educ. Stud. УП, рр. 114f., Educational Research 11, рр. 241.) he com- 
Mass o at, in our eagerness to do all we can for the mentally handicapped and the large 

average children, we have neglected to devote sufficient attention to those who are 


°Utstand; En 
anding ability, May I suggest that for this psychologists themselves are largely 
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К d of 
2 = : Д environment, and ' 
lame? Many of them seem to imagine that the importance of env сни of heredity 
Е = ae improvements, can only be brought home if the importance 
environm: 


eve in the 
i i i se who believe : 
d genetic conditions generally is belittled or denied. And those wh Масне 
ане of both fail to present their evidence in a way which will convir 
im: 


3 fs offered by 
worker and the general public. The highly complicated algebraic proofs о 
Fisher, Burt, Howard and others 


sacher ог 
are quite incomprehensible to the nee i кей to 
educationist, and probably I suspect to most psychologists, Would p adn Local al 
give a few straightforward arguments, based on Plain and concrete evic , А 
these mathematical complications? ;upernormal as ! 
And why do psyc E the problems of the Supe shout their 
they were of the same general type as the problems of the subnormal? 71 en broader 
discussions both issues Seem to be regarded as no more than special aspects o their curves 
and vaguer problems of © general intelligence ’, Even when they turn finis ae sub- 
and their calculations to talk about actua] individuals, we still hear far more a Шыр nd books 
normal than about the Supernormal. We have books on * the backward child" Ө тра М 
on the * mentally deficient ^ but no book on the “gifted child’ as such. It eie at large: 
for these reasons that th аз been so widely ignored by the pub = ‘ genera 
he critics of "ori оЃеѕѕог Burt so strongly MM о 8 their 
» and wide range of innate boris eres aem 
ar language Which all of us can understand, blandly atistica 
on statistical analyses and 51] been 
of quantitative q idely 
uced to symbolic are 
accepted, not ir arguments are c 
intelligible, А 
I suggest that, in the the function of a statistical ршагізе 
not merely t € statistical specialis э (if I may use the word) ы ТОЕТ. 
Statistica] methods and Statistical conclusi recasting them in non-statistica 


ILLE 
J. Е. SoxERVIH 


hologists Persist in treatin 


n 


с 


ently passing over s. rer 
ata, no matter how thoroughly 522 w 
equations. Ag а result their Lee alone 
onclusive, but merely because thes 
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CRITICAL NOTICE 


THE PSYCHOLOGY OF PERCEPTION 


The Problems of Perception. Ву К. Ј. Hirsr. London: George Allen & Unwin; New 
York : The Macmillan Company, 1959. Pp. 330. 30s. net. put 
NN glance at the writings of present-day physicists is sufficient to show pw Че ri : 
tions in physical theory have revived in a sharpened form all the time 2 
а siot Perception, and revealed a host of new puzzles and ae erp Т 
E igation, As Dr, Hirst rightly insists, the study of perception and of what he ca 
perceptu gaty 
Physicist? 
agged, À 
a and it is greatly to be hoped that Dr. Hirst’s lucid and critical review may induce 
ѕус у 


9Ccupieq the 


Сап deal only with what is public. 


yt Statistical Psychology, however—at any rate in this guste ies — = d 
iny е Psychophobic trends; and I venture to think that the approach whit t e sta He 
s gator habitually adopts, and the outlook that he acquires from his somewhat pecu iar 
cioe dology, may help him to reach a solution which in some ways peu pres bcr adag 
bh than any of the conflicting theories advanced hitherto by EN poa a dee 
аге Ооз, or the experimental psychologist. ‘They tend to oversimpli y. heir га 
,. tamed in terms of mutually exclusive, clear-cut categories. They ask such questio я 
Sieg Our percepts private or public, objective or subjective? are sensory песа РЕ 
сыр And their central problem is commonly the problem of 22. ao 
Some. Senerated by the physical stimuli, by the neural structure о 5 de Жена, кы. 
Тһе ning called an ‘ego’ ога ‘mind’, and do they have any causal о he: roe ? 
whi Important outcome of this mode of approach is the causal theory o: prd E 
1; $0 Professor Price tells us, has become ' the official foundation of natura! science н 
md Science, that is, as understood by physiologists, doctors, and the majority o 
Ogists. u 
Of са he Statistical psychologist thinks in terms of variations and ee oy eis р 
atten Properties or verbal classification. He sees phenomena a pata E multiva $ e 
tri Gee and he asks, not which is the one essential factor, but w hic EB the many I 
The 118 factors are the more important. But the most vital difference, I fancy, is this. 
оз. ditional outlook of the philosopher, and of the school of classical physics in which 
«1, Of the earlier behaviourists were trained, leads them to seek conclusions that are 
wolutely sure and certain. If the various forms of perceptual consciousness cannot be 
not ЧопаПу defined, or if statements about it cannot be objectively verified, then such 
кор апа such statements must be banished from psychology аз а reputable branch of 
°Чве. Or again, if, as some would hold, sensory phenomena are the only things of 
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2 sory phenomena 
1 ге can claim infallible knowledge, then, according to a rival school, "n from 
кл жұ. hings that we can validly assume to exist. 'l'ime after time, as v ios Жор 
мее p shee “ such a view is tantamount to denying the possibility of > ee 
Dr. a : vage reductio ad absurdum. “Тһе statistical psychologist ас ы to assess 
ny ана oint. He distrusts ali claims to certainty, and is perfectly ope really 
а аи He presents his own solution, not as an authentic description sibila models, 
Pom but merely as a hypothetical model—usually as just one of several pos: 
each appropriate for some particular purpose, 

With much of this, I Suspect, Dr. Hirs 
he criticizes the epistemologist for © 
awareness is ”; and he deprecates the 
premises “ this or that (e.g., 
indubitably present ” 
Nevertheless, in the body of. 


iptica 
kled hens, ер 
tock academic Gedankenversuche about speckled hens, 


em 50 
А = ices seem 
duplicates that Жанасыл ей he makes 
Surprised to discover When they gaze into the looking glass. On the other hand, 


E tal 
experimen 
planned observations or recent exp 
At the outset of his bo 


Professor Price. Like him, he begins by 
usual statement of ‹ naive realism ' the alle, 


г, 
4 decesso: 
ok Dr. Hirst largely follows in the steps of his pre 


3 гей in the 

considering the difficulties involv С j4 very 
ged creed of plain теп”, which Ду reason? 
truly remarks) is “ not at all fair to the plain тап”, He then devotes two closc Joctrine e 
chapters to a drastic, but to my mind not wholly convincing, criticism of the x this he 
© sense data ', as formulated by Moore, Broad, Ayer, and Price himself. F io alism ' 
turns to the more important Contemporary theories—first, that of * gp that PU 
formulated in the later work of Russell and the earlier work of Ayer, ante iy, а 
forward by the champions of the « linguistic approach ’, notably Ryle, me eloped РУ 
modern variants of the * representative theory’, more Particularly those bs retations 
neurologists, like Eccles, Russell Brain and J. R, Smythies. Each of these interP tions 
€ concludes, is о grave objections, sprin, 

about th en consciousness and brain. 


, 
3 body · 
s Тен igression on the problem of * mind and as formu ate 
Interactionist theory i i ismi pm өй i "ew 
я 5 TY 1$ rather Summarily dismissed, The behaviourist v 


rce О 
ў ” н s a source po 
id is subj 5 forthright rejection iri ipee И eat кие» 
еуі =e is Subjected toa full and highly Critical examination, with the resu unde vf » 
main thesis as ' quite incredible’, Ty Place of it Dr. Hirst prop ot 4 

iati . The ре > 
association of two dict: Person, 


as 


The 


5 
in proces e 
. D b 
Ду 7 EXPerience and a pattern of brain prí | 
ly revealed,” Thus “ 
à | ects of an identical activity >, 
18 version of the « 


double-as. ect th а 
thesis’. То justify it De, ble-aspect theory 


" T » (і.е. Коп» 
ctually ар Һе ој Server") and « percipienda " (i-e sitio 
) parent Properties Which 
etc., the object Should ond 
жир. ich corresPo" s, 
to “ modifications by t wareness ог“ sentience " жіне са поа 1 
A i s 
ii: he nature of these various ще 3 et 
the PSychology of perceptual consciousn olog” g 
п Байг е с wi 
find disappointing. "Тһе heading leads one to expect an up-to-date survey of Am gre 
researches, old and new, on the Various problems involved. Instead there are 


!H.H, Price, Perception (1932), 


" a OO Sr 
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incidental refere : А 

eem тиле сы P perc by “ oodworth, Koffka, Hilgard, and Gibson, 

àn ingenious version de ‹ serere ui vision ’ and * figure-ground and сормалсу and 

types of modification is де а а Ribe analogy '; and from these a theory of iu es 

араа аы > viz., @ the unconscious selection of certain parts of the 

тыны ны 2. untary attention; (ii) a fusing of sentience with imaginati 
ements; (iii) the unconscious use of cues (e.g., for visual depth СЕ с 


Constancy); (iv) vari 
y); (iv) various effects produced by learning and experience. Dr. Hirst (as he 
fluences trans- 


frankly owns 
PS ly bon. Hus found some difficulty in explaining how these various in 
: io Me ape ics | percepta “Не tries in turn such notions as ‘ adjustment’, 
Bande à “шп , апа the like, and thinks none of them wholly satisfactory. 
of “menine à кене қамдан MI = he says, usually includes the attribution 
bu e E aning ess * sentience '—is what older British psychologists 
Шс tant : е 4 апа have already analysed in considerable detail.? 
"Them in the n ng chapter opens with a ‘ re-examination of the physiological evidence ”. 
« Реке hg ht of this, Dr. Hirst states and defends his ‘ final account of perception ’. 
mode of il С n: 2 is а relation between a person and a public object, in which a 
of his m xperience, perceptual consciousness ’, is caused in him by the stimulation 
‘ përceptual Porgans by the object or by emanations from it.” Both ‘ perceiving ’ and 
al consciousness ’ present two aspects. The inner aspects of each consist in an 


awarer S 

ness of : Рие ч З 
of an object or scene as external; but their outer aspects are different. 'The 

causal chain from object to brain via the sense-organs; 


* the same brain activity as in the perceiving, 


Outer ; 
г aspect of perceiving is а 
esses outside the body ”. 


the 
or usd aoe of perceptual consciousness is^ 
"This a ar to it ”, but “ it does not include any proce 
elaborate i à жашай account hardly does justice to the complexity of Dr. Hirst's rather 
Will be eR or to the reasoned arguments by which he seeks to support it. But it 
he is Bie pe to show that, while giving due credit to results obtainable by introspection, 
the Bshavia 8 ant to depart too far from the general trend of psychological opinion since 
Prevailing urist movement began. In the first place he seems unreservedly to accept the 
ti g view that the essential characteristic of the objects of perception is that they are 


Interpe ө 
terpersonal ’ or * public". Secondly, he holds that the critics of the traditional * bifur- 
d is therefore anxious to keep to a 


Cation , 
of nature ' have fully established their case, an 
^, whether epistemological (as in the 


* ше» which will avoid the “ faults of dualism’ 

His nee theory °) or psychophysical (as in the * interactionist theory". | 
altoget} ешр to break loose from epistemological dualism has not, in my view, been 
her successful. What he calls ‘ percipienda > differ from what other writers call 

describes them as ' theoretically ’ apparent. 
ly offered by the more 


se 
Тт їка m only by the fact that Dr. Hirst 
odern i all, his * final theory ' comes very close to that commonly ‹ oi 
have t exponents of the ‘ representative theory ’- Indeed, as he himself observes, I 
о admit that the content of perceptual consciousness does at least correspond with the 
suggestive of pictorial reproduction г 


Externa ‚ 
nal object: I avoid the word ‘ represent ' as too 
dged spring nearly all 


hilosophers whom he 
sciousness’ which is 
ey take it for granted 


ту italics), 
fine! ae the difficulties that Dr. Hirst has so candidly acknowle! 
Critici he fact that he, in common with most of the contemporary P. 
1265, still clings to а psychological account of ' perceptual con: 
Ғ everyday life. He and th 


Quite 
remote from the normal experience o 
W. Hammond's 


be referred to D. 
dy of the subject, 


ore recent surveys may d 
or, fora British stu 


1 
Readers who are interested in m n 
Principles of Perception, 


5: 
S. H. Bartley's 


P; 
Ych 
D, E Dog» of Perception, 
= roadbent's Perception and Communication. 
See more especially С. F. Stout, Analytic Psychology, П, pp. 110f. Stout, it may be noted, 
* anoetic consciousness ?) and 


also 2 

ado Uses the term ' sentience " (defined in his erudite fashion as с 

Hier. it to describe ‘ sensory presentations › before they have been modified by the processes of 
ic synthesis ’ (ibid., I, p- 50). 
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- ‚ what he calls 
that the firmest starting-point for an pub кені ү шени ише не as is 
the * physiological evidence » ог, as he puts it e тиан, ір io die Ырс eventually 

ses involved ". Light waves or sound waves emitted by the ical impulses 

[ow and stimulate the sense-organ; from the sense-organ electro-cherniea tente 
ud up the afferent nerves to the appropriate cortical areas. ‘The uh much 
is supposed) must therefore be a kind of ‘ sentience generated by the пез E This 
as a latent picture is generated on the plate at the back of the photographer 5 са qm brain 
latent sentience is then, as it were, developed and modified in the darkroom ein externi 
so as to yield a perceptual ‘ content’ which * corresponds to’ or * symbolizes 
object. Em КА . i " f what really 

Now I maintain that this is far from conveying an accurate impression О f an 
happens in ordinary everyday perception. 
ever-changing sensory continuum 
whatever I attend to at the mom 
accessible object— out there’. When I look at the bowl of fruit on the side table, tu 
see a ‘sentient’ reddish-yellow circular patch, * modified’ into a fruity ‘ pan m 
much less do I see a © sense-datum ’ or à sensory ‘ content’ that ‘ represents ' Or © 


In my waking experience I am pe de 
; and out of this complex and variegated bace Jess 
ent stands forth as a visible, tangible, and mme do not 
m 
res- 


d 
3 А P А s reach; АЛ 
ponds to’ the fruit. What I see is a solid globular orange, just out of arm’s ai 
I at once apprehend it intuitively as an independent and relatively permanent t 

object of which I have, not mediate 


No doubt, if we take as the b; 
logical evidence ', we shall be tem 
long and complicate. 
to be the same as 6 


Е Й < C the physi?” 
sis of our reasoning what Dr. Hirst calls ‘ the of so 


nts, namely, the perceptual content, Sa The 

he remote object from Which the whole transaction started S 

perfectly valid if we could identify the * perceptual content jected 

“ generated in the cortex " and then eo ап 

у hose who love simple causal explan2 ^ iate 

that savours of action istance, what actually happens is ап an the 

à concrete object seen at a distance ven the 

mulacrum. ‘The colour, the shape, ad we 

prehended as essential Characteristics of the thing itself; tto the 

cognitive relation linking the perapi + we 
dless of intervening space, And in point of fact the most 


› apart 
ee i ition ар 
Y of sensation is that (paranormal cognit 


: А jes, апа 
armchair, close his eyes, i 
optua іре 
the character of the perceptu describ? 
and describes—or A d: 
› DK sem. ; 
cal the description ve dem red а; 
at its face value, then “ the by whic? 
molecules and electric waves jsm 
alis"; 
5 way of statin the i j against d Б of 
р. 49). Dr. Hirst cont е Es e i (А. О. Lovejoy, The Revolt he last Stage y 
the process with the whole ” Stake of the ordinary dualist is to “ confuse the пон Vo, 
i hil hical н dictum quoteq in the text is a modernized versio : 
ancient philosophical argument: М cef t. mor УЧЕ its cause. e 
neni Ч t Несі”, itis said, “must resemble its са ссе insist 
whenever what is transmitted 18 not a copy а ests lastics PP rer, 
ТООГУ t Py of the original emitter (as the scholas emitte, 
must be in perception), then what 15 ultimately received will no longer resemble the © “road 
This is an argument that 18 manifestly contradicted by the success of the telephone, © objet! 
casting, and of television. There what is ultimately received does resemble “ the remot ў e 
from which the whole transaction started ”, owever; in percepti when I pick ЧР. it” 
an apple from the bowl of fruit, what I See a Sul e ее 


е, 
1 nd feel and taste does not resemble the арР 
the apple. 


proces ki 


Hence 
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m Н пер” 
2%. (амне ыр d S MW and, I would add, the beauty and the truth of nature 
intents of тян : еі = is екпе as the sounds and colours. With this interpretation the 
т тъ dip vonie atoma us turn out to be far richer and far more complex than the 
5 ose i puo special purposes has commonly assumed. The physical objects of 
Simplified 2 Ы al E actions from the concrete objects that we perceive—bare skeletons, 
esh-and-blow get oe or mathematical models, not the luxuriant, richly tinted, redolent, 

Тага, E: realities of our everyday life. 
When no oie does this mean that ‘ objects’ still display their colour and their beauty 
there’s no one г ғы. pothetical mind happens to be perceiving or thinking of them, and “ when 
less, if not e i e in the quad ”, then I answer that the question is for us quite meaning- 
énnen die е DNUS All human knowledge is and must be relative. “Wir 
міг Ru = I so denken wie wir sie vorfinden, nie so wie sie jemand vorfindet ; 
nicht von а лы vos von dem Standpunkte aus denken auf dem wir wirklich stehen, 
Ünnen, wee Stand punkte aus auf dem wir überhaupt uns gar nicht stehend denken 
Stillen Stelle ich on gar keinem Standpunkte aus. Ich kann gar nichts absolut denken: im 
The cantare men noch immeralsder Beobachter vor, der die Dingesich gegenüber sieht."* 
ing from 4 Ged ы: this inevitable reservation is to turn the doctrine I have been expound- 
objective egi . natural realism into a form of what has sometimes been termed 
© the паста " ism." By this I mean that, although what we know is necessarily relative 
borrow the ndn b none the less objective—or at least more objective than subjective. To 
Origin * fo : guage of the statis ical psychologist, the observer, as it were, serves as the 
the хабан r a particular * frame of reference’; and what he perceives varies not only with 
or мы ahi ofthe external object; it also varies with the intervening media, and the position 
in the object € observer's body and mind; but it is most closely correlated with variations 
gig i i point, however, I think what has been called the © physiological evidence ° 
Selection be supplemented by what may be termed the * biological evidence '. Natural 
8¥stem, Ше progressively evolving the instrumental apparatus of sense-organs and nervous 
* mere] "oa ee in ensuring, not that our knowledge should be perfect or complete, 
norma м2 ен it shall be adequate for the practical purposes of mundane life under all 
е OF | 9 itions. In exceptional circumstances our ostensible percepts may become 
the Poet ess confused or even definitely misleading. 4 Things,” as the plain man, like 
"planation ШУ discovers, ‘ are not always what they seem." In such cases the natural 
Process yia one which the unsophisticated thinker usually adopts—is that the relation 
cognition is itself a somewhat variable or flexible affair. Just as I can aim a 


1 
A, А 
N. Whitehead, The Concept of Nature, p. 29. 


iw 

+P ж 

рем їз ib Das Weltproblem vom positivischen Standpunkte aus, p. 142. (The pronounce- 

1201 t. ^ d that of the physicist Mach, though the words are those of his philosophical disciple, 
i; s I have pointed out elsewhere, many if not most contemporary physicists would apply 


s 
«о Quali б 5 5 : 
t fication even to the objects of physical science. “ Classical physics," says Heisenberg, 


Sta; 
Tte 

1, fi А А E 

ate tom the belief—or should we say illusion?—that we could describe the world, or at any 

егп physics we realize that “ our descrip- 


tin, Parts of ; А 
‘On; сайы it, without reference to ourselves." Іп mod 
Ot be completely objective ”. 


Th я 
е phrase is due to А. E. Murphy; bu 


a 
in ion, wh t has usually been treated merely as a theory of per- 
the! that ereas I regard it as a statement about all human knowledge: it is also usually taken to 
n бұтасы ЖЕПБЕ data are ‘ universal’, whereas every psychologist, I fancy, must insist that 
on to кшшз ^. Except for this last reservation what I have said brings my view a little 
pect аз * at which was at one time advocated by Whitehead. But instead of his theory of the 
is eld >, multiply located’ I should prefer to substitute a theory of the object as a pervasive 
m, та — araday, it may be remembered, held that, according to his theory, “ an electric charge 
I» еп агу Se everywhere". Some atomic theorists have used similar language about their * ele- 
Se th Particles’, And generally, I believe, wherever traditional science and traditional psychology 


е 
S.p, Concept of * substance ’, the concept of ‘ field’ provides a far more useful model. 
MI 
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Қ я ; an discern 
dart or kick a ball more or less efficiently, so (it would ordinarily be said) I с; 
objects more or less efficiently— 


stances and the condition of m 


, ‘hich hitherto 

Я | › I want to emphasize а distinction sid whic 
has almost always been overlooked—a distinction that turns on the different AY adicto 
our attention may be directed. Whenever our Perceptions become con fused OE SUA sensory 
our mode of attention alters; abruptly shifted from the object to t result the 
characteristics, The sudden jerk produces a sort of mental dislocation. Аза nd out 85 
i om the world of things, and to mee А 1 
g an adjective of the thing we p bow! 
When, for example, I try to draw that rim of t 
the orange as a flat yellow disc, and Ба иппойсё 
ап a circular edge. It is, I am convinced, this 


ions 
icting explanation 
that accounts for the sharply conflicting exp lain man 


› aS it were, to get detached fr 
а self-subsistent tertium quid. 


cus of attention 
meet with in all these discussions, The naive realist keeps to the attitude of ШЕР кор е 
in ordinary everyday life, and his attention is therefore fixed on the object; the P Б ces, and 
and the intros fasten their attention on their sensory experien 

* sense-datum theory ’. but t° 
ntist, the PSychologist's task is not t Ke 
analyse the Perception of things present T 
s things past. In the end he is almost аса the 
Something like the ive theory, though I agree with Dr. Hirst = ressed 
ory can only be adequately poc 
that are peculiar to cognitive Pie s 
percipient and the sensum, (ii) t 


(9 orience: 
merely to describe акрет, as 
to adol 
term 
by 


епз 


re is a kin ive 
eee ‘ponding object; but usually there гсеї 
Short-circuiting, and the percipi В ошен ре 


rst 516 ut 
Seems to have been James Ward. “At г эй 


provided by M 


d by the occ, e of illusions, cholos), 

cDougall's Version of t imc iological PY ж 
рр. 93£). I tried to indicate how we e S рена пасе 
in an earlier article à 


atrix 
$ could be formulated in terms of ma log 


SS a вус те» 
ion» 2.238, p. 160, The Unit Hierarchy’). “ In P ctu 
observation › ist 

Spondence bet, 


еп a зі i = : by the 
dence between Patterns ог matri ngle sensation and a single stimulus, but 
canonical form of t 


is 
i ecifie s! 
he matrices,” a A К nM then regard the real object as wr sd vm 1 
: z 1 I = H 2 е SL u 2 
treated as the unit, the trans E € entire matrix of stimuli, not the dr t 22 
int of vi 9f the pattern » (e.g. the transformations th erse йт. 
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It as external. This third relation—the relation of perceiving—is, so to speak, the * relative 

Product’ of the relations of sensing and implying. 

P adopting a relational analysis instead of the traditional subject-and-predicate 

older ig e avoid the erroneous inference that the sensa are ideas in the mind' (as the 

Nor hen maintained), or (as Russell has declared) that they are events in one’s head’. 

the ES we conclude, as Dr. Hirst has done, that, because perceiving (in the sense. of 

reb ysical, physiological, and psychological conditions underlying the final cognitive 
ton) “із s", it therefore follows that “ perceiving ” (in the 

Narrowe 

ауу; 


a highly complex proce: 
r sense of the resultant cognitive relation) must be “ far removed from simple 
2 "Us Puzzling as it may seem to the non-psychological thinker, the fact remains 
these ies sion circumstances perception does unquestionably possess something of the 
т} tuitive character of * simple awareness SO 
from HS WIEN I believe, could be fully substantiated by a survey of the relevant — 
io трав work on perception and attention. But even were э, with € 195 
conclus; all forms of the sense-datum theory, we still could not completely escape ғ. ualistic 
intrins; i Suppose, for the sake of argument, we agreed that all sensory филне аге 
опы i qualities of the physical object or its surfaces and not the attributes of certain 
б NE ly еш entities called * sense-data ', we should s ill have to recognize the раа 
the иш images in memory, of hallucinations in delirious and psychotic states, and of a 
Stuff that dreams are made on; and these are unquestionably non-physical phenomena. 
pi is more, the processes of sensing and cognizing, not to mention feeling and desiring, 
are е their nature non-physical. To maintain that these and other mental E 
Proces rely the ‘ inner’ aspects of material processes in the brain, and that the two types o 
ess are therefore in fact ‘ identical’ is surely no more than a verbal subterfuge. ‘The 


Ver . . . . + p B 
жы use of such antithetical terms as ‘ outer’ and ‘ inner > is a tacit admission of their 
ISparity, 


ar 


Жр nere is one further criticism I should like to make. Throughout his — = 
бесек р to suppose that, whereas the * sense-data assumed by his арродев s must о 
Му be © private ’, the * object ' as such is defined by the fact that it is public ', i.e. 
€ puts it) “ shared by other members of the community ". Although many psycholo- 
Would agree in making publicity the main ground for believing in the existence of 
i rnal objects’, such an interpretation is to my mind quite mistaken. 1f, like an 
hei Robinson Crusoe, a new-born infant could survive in perfect кере т ge 
nse island, the child would still see the things around it—the rocks and Є раш г 
буш: 5 and the goats—as objects external to himself. The real ground for NIE m. 
nd s objects from our sensations or perceptions 15 that they are felt to enjoy Ы ү шеш 
LO eR permanent existence of their own, whereas our perceptions are о ue sity 
Ittent, fragmentary, and subject to perpetual interruption. The primary unction 
© physical object is to fill in the temporal gaps; their second function 1s to furnish an 


intel}: pon : 
lligible and more or less consistent causal basis so that prediction becomes possible. They 


Bists 
ехе 


rt, t D ind’ ii -11. Although I have 
dec СЁ Burt, ‘The Concept of Mind’, J. Psych. Res., 1, ii, 1960, рр. 1 ug ау 
төсгіБед the relation of pe Сарып asa "relative product’, I should still contend that in itself it is 
ге nalysable: it is not, like the relation between uncle and nephew, reducible to two logically prior 


tions, Norcan I regard it (with some writers) as a special kind of three-term relation: e.g., 
in © orange appears yellow to те”. This type of statement occurs as a natural description only 
Somew e is a debate about the apparent quality), 


an. hat exceptional circumstances (e.g. when ther D 
с à à ы 5 a 
thy annot be erected into a theory covering all forms of perception, It should be noted that the 


to 2% Statements (i) This object which I now see appears yellow to me ^, (ii) * What I now see appears 
the * à yellow object ' and (iii) * The object which I now see is a yellow appearance ( the basis of 
jug Sense-datum theory) are repeatedly treated as equivalent; actually they are very different 
Ments, 
S.p, M2 
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are, in the statistician's jargon, ‘invariants’. Their so-called * publicity ' is an incidental 
feature: indeed, the plain man attributes just the same publicity to sensory qualities as he 
does to physical objects. E ` 
Most of the criticisms that I have ventured to make turn on relatively minor issues; 
etween us resolves largely into a matter of gordina 
gument is, in my view, his attempt to remove f 
n Identity Hypothesis. But even here he 
hardly the proper key to the puzzle. s 
point that philosophical writers have el 2 
isite for a satisfactory solution must be 
y based on a comprehensive survey of the relevant psychologic? 
ts, therefore, should be encouraged to read this illuminating 


er | атади 
forward. elves the ingenious hypotheses that Dr. Hirst has here P 


Суки. BURT 


Ап 


4 
Ц use, as Dr. Hirst does 
3 А 3 the ph: ‹ xt 
Strictly speaking, however, th, Phrase * physical object? А КӨРІНІС. is conte”, 
and Lshould refer the URS Should be Ieserved for aie as the most intelligible in be science б 
in my account, Perceptua] object? Se oe т ра oy ere rapi cata" 
` E at would mean needless СО 
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BOOK REVIEWS 


Individual Choice Behaviour: A Theoretical Analysis. Ву В. DUNCAN LUCE. 
New York: John Wiley & Sons; London: Chapman & Hall, 1960. Pp. xii+153. 
485. net. 

Acts of choice, implicit if not explicit, enter into a wide variety of topics studied by the 

P ychologist—discrimination, learning, information theory, decision theory, utility theory, 

and almost every form of motivation. Professor Luce’s aim has been to develop a general 

mathematical theory applicable to all these different fields. Throughout his discussion 
та assumes that the situations with which the psychologist is concerned are of the following 

Уре: there is a relatively homogeneous ‘ universe’ of alternative possibilities—it may be a 

Specific range of stimuli, as in experiments on sensory discrimination or subjective prefer- 

e Or a specific range of responses, as in studies of learning and of motivation. This 

кар еке ' (U) is such that, out of certain finite subsets which it contains, a subject can 

i ct that particular alternative (or group of alternatives) which he considers to be the most 

а Propriate as judged by some definable criterion (eg. relative loudness in the case of 

Uditory stimuli, likelihood of relative satisfaction in choosing alternative modes of be- 

AvIOur). After reviewing the different types of problem arising in such situations, 

oo Luce arrives at the conclusion that ‘ choice behaviour * may best be treated, not 

© Е Ше manner of previous workers as ап ‘ algebraic phenomenon ’, but rather as a special 

pe of probabilistic phenomenon '. 

ныш book is divided into four main chapters. е up ieee st 

come ae Process involved is somewhat complex, his metho ae à - 1 Ее 

A Clearer in the course of the subsequent discussion, that the final selection can be 

nalyseg as though it had been reached by stages. To take an example from a recent 

Sen experiment on artistic preferences, Miss Williams showed a set of nine pictures 

Vidually to a class of children, and required them to work by successive steps. Each 
П was asked first to select the three he liked best, and the three he liked least, leaving 


2 about which he had no strong feelings one way or another. 'Then with each subset 
: ., to pick the one liked most 


'The first sets forth the basic theory. 


and tee he was invited to make a similar threefold choice—i.e l | 
the one liked least. The ultimate result was to get the whole series of nine ranked in 
°г of preference. u 
the In Setting out his formal proofs Professor Luce begins by enunciating what he pem 
lays Undamental ' choice axiom ’. This is expressed іп the usual symbolic nolan, m 
ег down the basic conditions of independence and transitivity. ‘Translated into ver E 
Ms, the first part of the axiom may be roughly interpreted as follows. Suppose that 
ain, ү subgroup of possibilities (їп a test of aesthetic preference И г be P 
t Е » Picture), and that R is contained in a wider subgroup S (e.g., а bate consis e 
Ж] Pictures), and that S in turn is contained іп the total sample Т (in our example the 


Whole Set of nine pictures): then the probability that a subject will select R out of Т, 


na ЗН 
т ley PR), will be equal to the product of the probability that he first selects 5 out of 


ке. PS), multiplied by the probability that he then selects R out of 5; or in symbols. 


P(R) = PAR)P(S). | ae | 
ob If the various probabilities are estimated on the basis of proportionate frequencies 
оташе from а reasonably large number of subjects, then it is obvious that in certain 
whi What trivial cases this part of the axiom would be virtually a tautology. In за їп 
р Ich the selections are strictly random, the equation states the familiar theorem of * com- 
* It is, however, by no means difficult to 


Оц ; 2 
іт. Probability for two independent events. у 
Pagine Certain realistic situations in which the formula might break down rather badly. 
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Nevertheless, intuitively at least, it would certainly 
ford 1 defined sets in which the number of alte 
si = a restriction presents no serious draw 
(pens own deductions merely require that the ау 
Iternatives. 

шло рагї оЁ {һе ахїот sim 
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take Professor Luce's example, “ if 
me the choice between the three 
simple choice between liver and 
interesting consequences, 
twofold ‘ axiom’. 


А pothesis 
seem plausible as a working ^ gom 
rnatives is comparatively r Ned 
аск, since (as it turns us i 
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; »ference 
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items—beef, liver, and chicken—can be f number o 
chicken ". ]t is surprising to find € from this 
» Some of them quite unexpected, may be deduce 


Я merical 

of choice behaviour is the construction vá pee t 
iour of the individuals concerned. In "D psycholo- 
nd Provisionally adopted, by епо, үсе therefore 
- АП аге open to criticism. Professor Lu he existence 
axiom impies ыз step is (0 
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application of hi 
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utilitY 


els are 657 
The Properties of the more important Шо to the 
amined; and at various points Practical suggestions are put forward in regi (e£ 
best methods of estimating the underlying probabiliti 
by applying the 


(ег 
es and the requisite i cn 
From time to time P 
are for the most pars [ema 
“rather complex, normally distri 


mum likelihood), 
discusses work’; but here 
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American Publications, 
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tstone as a basis for his scaling aw 
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Я і user 
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i skill. 
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Modern Factor Analysis. By Harry Н. Harman. Chicago: The University of 
Chicago Press, 1960. Pp. xvi+469. 510-00. 

. Twenty years have passed since Professor Holzinger and Dr. Harman first published 
their * Synthesis of Factorial Methods ' under the brief title of Factor Analysis; and during 
that interval the whole subject has made considerable strides. А new edition of the work 
had already been planned, when, to the deep regret of all his colleagues both in America 
апа over here, Dr. Holzinger died. The new volume is something more than a mere 
revision. Among the novel features perhaps the most significant are the detailed accounts 
of methods of high-speed calculation which have resulted from the introduction of elec- 
ironic computers. Analytical methods of rotation and statistical procedures for testing 
hypotheses are described in some detail. An entirely new ‘ part’, consisting of 40 pages 
of © problems and exercises ' (with answers) arranged according to chapters, has now been 
added; and the bibliography has been enlarged to over four hundred entries, including 
thirty papers published in this journal. 

. To make room for these additions, much of the earlier volume has been omitted or 
abridged. And at the same time there seems to have been a change of attitude in regard to 
actorial techniques. With British investigators one of the commonest factorial schemes 

as always been that which includes first a * general factor ' and then a set of * group factors ’, 
often overlapping, and not infrequently subdivided into still smaller ‘ group factors ’. 
his type of pattern is now only mentioned in passing; and the account of Holzinger’s 
Own ' bifactor method ’ which gave a simplified scheme of this kind, has been greatly 
Condensed. On the other hand, the discussion of the methods and concepts associated 
With the * ''hurstone school ’ (notably ‘ simple structure, which formerly was dismissed 
In a short footnote) has been expanded to over a hundred pages. Nevertheless, the book 
x 4 whole is admirably planned, and the exposition is in the main clear and impartial. 
here can be little question that the volume will at once become one of the standard text- 


books оп factor analysis. Indeed, in the reviewer's opinion, it is by far the best at present 
available, CHARLOTTE BANKS 


Information and Error. By Ѕогомох DIAMOND. New York: Basic Books, Inc., 1959. 


Рр. xii--307. 55.00. 
В “ Whoever wishes to explore the mysteries of modern psychology, ў 
In his preface, “ must carry with him an equipment of statistical techniques that were 
Ssoteric twenty years ago; and this situation calls for a new approach in the teaching of 
Statistics,” He believes that the most urgent need is a change to an : analytic viewpoint 
as distinct from a ‘ descriptive viewpoint’; and it is the latter, so he maintains, that has 
“ominated statistical teaching in psychology hitherto. The older textbooks were restricted 
n 4 study of probable or standard errors and correlational techniques; ше newer pupa 
жы to pass these by, and deal by preference with those procedures T Le xe ba 
а, analysis of variance. Accordingly, he has decided to pem E pov ae a 
Sle textbook both the earlier Pearson-Thorndike approac (slig y 
"Pblemented with detailed discussions of Thurstonian factor analysis) and the newer 
methods of the Fisher-Snedecor school (supplemented with a final chapter on * non- 
артта] data °’) and to rewrite both from his * analytic ' standpoint. At the same time an 
attempt is made to enliven the algebraic exposition with touches of American humour. 
© more technical section headings— null hypothesis’, ‘chi square › regression 
«mulae ', and the like—alternate with quizzical titles like “the professor's quandary ’, 


ane loving sons ’, and ‘ the tale of the scatterbrained boy '.. The British student Correan 
, 4 S > в 

i,» Tule, greatly relish facetious interpolations in his textbook; but he appreciates a ittle 

ho have to discourse the somewhat arid 


ligh 
t relief i i /chologists w 
in his lectures. And psychologis ў : n T 
in ems of statistical techniques may find in Dr. Diamond's book much that is suggestive 
s a 2 y е 
"egards both subject matter and treatment. CHARLOTTE BANKS 


" says Dr. Diamond 
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2 » 215. 
Behaviour. Ву D. E. BnoapBENT. London: Eyre & Spottiswoode, 1961. Pp 
21s. net. 


Even the sternest critic of behaviourism as a basic psychological theory ird e inen 
tribute to the wealth of information which behaviourism as a method has furnis ы. ics 
some of the most elusive problems of psychology. Indeed, owing to the constan чн 
versies between the leading members of the school the sum total of their joint psi k “to 
has, if anything, been underrated. It is the purpose of Mr. Broadbent’s т Ааа 
summarize the achievements of the behaviourist approach up to the present дау”. / 


Mega 2 т : Us i. Hi ition of 
general review it is comprehensive, critical, and thoroughly impartial in its recogniti 
the merits of the rival theorists. 


It is full of suggestive analogies and illuminating aside’, 
and spiced with unexpected touches of humour. The style is easy and an omg eei 
that not only the student of psychology, but also the general reader can follow the angu vof 
The criticisms are inspired by a robust common sense, and well worth the attention ever 
the specialist who is already acquainted with the relevant facts, is followers 

Behaviourism was in many ways a youth movement ; Watson and most of his fo ii orü 
were then in their early thirties, It Started as a protest rather than as a fresh discovery hie 
novel theory. Accordingly, Mr. Broadbent begins his book with a summary of the xn 

seen through the eyes of Watson when he first кіре ate 
The introspective method, it was alleged, had prot T 
; it provided no explanati 
ure for study 


r the James’ description of к istra- 
quote Mr. Broadbent's own 1Hus 

he case of British psychology. d 
anifesto, McDougall had im 
human experience ’, and had iren in 
men and animals’. He too iar d о 
€ to arrive at an adequate andestan а 
е psychology alone ".! Years before 1 from 
like myself and my contemporaries had learne¢ ds 9 
d or Myers at Cambridge the need for “ objective Weg 
Watson’s ‘central belief’. We Hee terms 
“not to interpret an animal’s behaviour 1n lower 
» When it can plausibly be accounted for РУ gendi 
| processes of a simpler type °з We had heard about the irre vere 
but we were told such conflicts 


«mse 
і 2 : hims' 
idual differences which Galton atic 


] the 


ibec 


5 first paper,? 
McDougall at Oxfor 
experiment ”, i nt cites as 
i 


never fully explain what self-obsery. 


u 
А пе со! 
greed that self-observation alo at 
they put forward the 


ч oun , 
veal. It was on this very grow ton $ 
theory of Psychoneural d ions °’ Sherrin£ "^ se 
à ISpositions ’, based largely on She! EP 
neurological experimental studies of elementary [^ c ү e cR. himsel 
heard, long before Watson mentio us 


: 16 
ing process we encountered (co 
IW. M. McDougall, Physiolo 


pe 
‚ hat ] 
ae tical Р. i i to note t 
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* (sic!) of the rat in solving the P1? 
211. Morgan, Animal Behavio: 


ur, 1900, p. 270, 
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slightly different terms) nearly all the competing partial theories put forward by the 


different exponents of post-Watsonian behaviourism. 

With most of this, I imagine, Mr. Broadbent would fully agree. His purpose has 
been, not to write a history of psychology, but to record and evaluate the fruits of the new 
method of attack. What then were the novel or distinctive points in Watson’s own 
teaching? ‘Three main principles, we are told, stand out: the rejection of all introspection, 
a belief in the superiority of environment over heredity, and a simple faith in conditioning 
as the supreme explanatory process; and Mr. Broadbent proceeds to show how each of 


these principles has been progressively modified in varying degrees by the later members 


of the school. 
To his English contemporaries Watson’s earlier pronouncements seemed at first to be 


little more than a revival of the Spencerian type of associationism which had been so drasti- 
cally criticized by Ward and Stout. It had been the claim of the British associationist 
School to have discovered the ‘ laws of association ^5 these, it was maintained, governed the 
Processes of learning and therefore all forms of adaptive behaviour; and it was the cherished 
ambition of nineteenth century psychologists to reduce these laws to a minimum number of 
basic principles. ‘Those who accepted the threefold division of mental process commonly 
recognized three: (i) the cognitive law of temporal contiguity (usually supplemented by a 
law of © exercise’ or ‘ frequency ’), (ii) the conative principle of motivation or drive, and 
(iii) an affective law generally known as the pleasure-pain principle (usually expressed in 
terms of ‘ satisfaction ' or ‘ dissatisfaction ' which were supposed to reinforce or eliminate 
the © associations ' they accompanied). Watson discarded the last two on the ground that 
they attributed a causal agency to consciousness, and retained merely what Broadbent 
calls “ the conception of stimulus-response association by contiguity”. The term ‘ con- 
ditioning ' was used to designate the hypothetical process of ‘ switching ', whereby a new 
reflex stimulus or a new reflex response was (in Watson’s phrase) ‘ substituted ' for the 


first, ) | 
However much we may criticize the details of Watson's teaching, we must give him 

full credit for the widespread enthusiasm his exhortations inspired. But during the next 
ten or fifteen years a vast accumulation of experiments, carried out by an army ions 
dent workers, gradually made it clear that his extremely simple hypothesis left a wide 
variety of results wholly unexplained. And it became obvious, as Broadbent дешен MAE 
y convincing instances, that “ Watson's neglect of motives and rewards had gone too far ”. 


Я n ‹ 
At length, in the early thirties, another theory of learning was put forward, with the law 
of effect’ as its central principle. The ‘effect’, however, of reward or of punishment 
Was now treated as purely mechanical. 
'Thi i ipoint i i i of Clark Hull, a com- 
This change in standpoint is generally associated with the name 
т E His aim, as he tells us, was “ to reach 


paratively late recruit to the behaviourist fraternity. 1 à 
à quantitative determination of the laws of behaviour and to arrange them in a deductive 


System ”. The underlying theory, formulated with all the logical ділін an ‘ rs da 
Procedure’ (rather like Spinoza applying Euclid's methodology to рео ae кошы 
Conduct) is in its basic nature very similar to Lloyd Morgan 8 ‚сш E pres 
through trial and error. Broadbent here draws a most instructive para lel. e do un 
ОЁ natural selection maintains that new species are evolved as a result of ане m Uwe 
in individual structure, among which only the best adapted survive; the aw o Е de 
maintains that new habits are acquired as a result of chance variations in transitory ids сан 
out of which none but the most appropriate are preserved. And he m MEME 
for the statistical psychologist. “ Curiously enough," he says, “ nobody y 

tive reinforcements, and how reflexes may be 


i i iving force and of affec ч 
тарог!апсе of conative driving f arc with another. However, we talked of ‘ associated 


modi ination of one reflex Я 
и pide = окон reflexes ?, so there was as yet no popular slogan to publicize the new 
and fruitful procedures devised by the Russian physiologists. 
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Broadbent goes on to emphasize a further weakness in the work of these earlier 
theorists: they seem to be not only out of touch with the relevant work carried out by 
contemporary biologists (notably those who were studying instinctive behaviour); they also 
showed “ а curious lack of any connection with physiology”. And equally, he says, the 
textbooks of physiology evince a curious ignorance of recent psychological work: “ they 
still give Pavloy’s interpretation as though it had remained unquestioned ”. А strenuous 
attempt to overcome this defect was made by Lashley: every student knows how his 
experiments on rats and other animals threw the gravest doubts on the old concept of 
cerebral localisation. “ The first impact of this finding,” says Broadbent, ‘ was to 
encourage the view that regarded only patterns as crucial" In consonance with the 
earlier speculations of Köhler and his fellow Gestaltists, “ the incoming messages from the 
Senses were now thought of as setting up fields of electrical potential on the cortex ”. 


But meanwhile evidence was rapidly piling up to show that what Adrian had called 
" the all-or-none principle in nerve-conduction " holds good, not only of afferent and 
efferent neurones (where it can readily be demonstrated), but also of cortical neurones. 
This conclusion seemed hardly compatible with the electrical field-theory, at any rate in its 
simple form; and later experiments by Lashley and others “ cancelled out the boost which 
his earlier experiments had given the theory Hebb therefore suggested an alternative 
Picture for the way behaviour is * organized’. To me, I confess, his descriptions of ‘ cell 
assemblies ', ‘neural after-discharge ', and ‘ phase sequences’, instructive as they are, 
арреаг little more than a schematized version of the old theory of the ‘ integrative action of 
the nervous system’ particularly as it was developed by McDougall in his account of how 
* psychoneural dispositions ' are formed at the higher levels—though, of course, Hebb’s 
formulation is expressed in a novel and more up-to-date terminology. But, as Skinner and 
other critics were quick to point out, it still remains almost entirely hypothetical. 


At the present time, we are told, enthusiasm for these various extensions of the original 
behaviouristic doctrine is on the wane. Today the methods most frequently used, and the 
interpretative principles most widely adopted, are those of Skinner, the youngest of the 
behaviourists we have so far mentioned. In many research laboratories the * Skinner box ° 
145 almost entirely ousted the manifold versions of the rat-maze. Skinner, like Thorndike 
of old, and like Mowrer, Maier and Schneirla, and several other contemporary writers, 
overcomes one of the long disputes which divided the earlier behaviourists 
һу recognizing that both the rival theories contain an element of truth, „There are, he 
Maintains, zewo basically different types of learning process—by mere ‘ contiguity and by 

reinforcement ' (or ‘ effect ”) respectively, though he gives each of the traditional principles 
2 slightly novel twist. In Skinner’s terminology the former is called ‘ respondent or 
classical conditioning ’, and the latter ‘ instrumental ' or ‘ operant conditioning’. One 
of his special devices is to programme the method of learning by subdividing it into 
elementary Steps, each with its own reward, so that the creature learns the final form of 

chaviour without any needless error—a principle more recently embodied in his ‘ teaching 
Machines ’ for human pupils. "E ) 

. Above all, Skinner has endeavoured to adhere strictly to the principles of opera- 
tionism ? (in Bridgman's sense) and to eliminate the various ‘ un-point-at-able ° structures 
апа processes that had crept back into the later explanatory theories. } Instead, he seeks to 

Tower invariable deterministic ’ laws, free from all contamination with © chance factors °. 
. OWever, as Mr. Broadbent justly points out, a methodology of this strict and narrow type 
15 almost bound to leave out much of what we really know, or can plausibly infer, about 
t “haviour and its underlying mechanisms. Не criticizes in some detail Skinner 5 hostility 
? Statistics "5 after all, “ the variability of behaviour is one of its most crucial features ”, 
and Мозг 9f the foregoing developments, which Mr. Broadbent has reviewed at length, 


n àve epitomized so far as possible in his own words, will already be familiar to the 
Seder, But it is precisely his way of wording or rewording these familiar details which is 
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sought to “ provide the student with an introduction to the language of science іп psy- 
chology and the social sciences." Тһе analytic standpoint is that of American logicians, 
like Quine and Hempel, rather than that of the earlier British champions of linguistic 
analysis; and the behaviourist standpoint is that of Hull and Skinner rather than that of 
Watson and his immediate followers. 

The book is divided into two main parts. The first deals with ‘the vocabulary of 
psychology’. The idea of a “ psychological vocabulary rooted partly in immediate 
phenomenal experience " is rejected on the familiar ground that experience is private and 
not public. The study of perception is not absolutely banned, since after all science is 
based on perception; but we are told that it must © be dealt with in terms of verbal reports ”. 
After a still more detailed consideration the authors also decide that neither a “ common- 
sense thing-language " nor a “ purely physicalistic language " would be sufficient by 
themselves. In the end they conclude that a “ basic criterion " is needed to decide whether 
or not a word or phrase is admissible as a “ scientific term ”; and they maintain that the 
only satisfactory test is ‘ response invariance "—a description which covers precision, 
reliability, and consistency as regards both ‘ intra-subjective’ and ‘ inter-subjective " 
usage. "Тһе term ‘ response ’, be it noted, includes internal ог“ organismic ' responses as 
well as overt or external responses. 

The second part is entitled * theory in psychology ’, and deals with the general nature 
of scientific theories, and with the characteristics, sources, and uses of explanatory systems. 
This leads to a full discussion of both induction and deduction as methods of scientific 
Proof. ‘ Intervening variables ' and ‘ disposition terms ' are permitted; but they must be 
rigorously defined by means of * reduction sentences’. However, anything like a thorough- 
going reductionism in psychology, such as was advocated by Carnap, is deemed impractic- 
able. "Тһе volume ends with an interesting chapter on ‘ special problems in the language 
of psychology ’, including a short but excellent account of scientific ‘ models and analogies ’. 

It will be seen that the criterion which the authors propose is capable of a fairly 
generous interpretation. Nevertheless, to insist on a vocabulary that is primarily be- 
haviouristic—to exclude all “ entity-characteristics except those for which there are theoreti- 
cal or proto-theoretical physical justifications "—seems to be needlessly restrictive. Jt 
leaves out too much. Ав several of his critics have argued, “to invoke (as Watson did) 
‘internal ', ‘implicit’, or ' organismic ' responses which by hypothesis are unobservable 
is far more precarious than frankly admitting introspective descriptions, which, in principle 
at any rate, can be readily checked by the observations of others; and to treat these 
introspective descriptions as no mere * verbal responses ’ is to divert attention to the w rong 
Problems—to what the subject says instead of what he experiences ^. After all, provided 
our subjects are adequately trained, their most illuminating contributions are the processes 
they observe, not the manner in which they communicate their observations. : 

However, in spite of these minor defects, the book as a whole undoubtedly succeeds in 
bringing together in a most helpful way the chief points made by the modern School of 
inguistic analysis, and in showing how they bear on the task of the psychologist. It is 
instructive to discover that, as a result of their own critical and impartial survey, and al- 
most (it would seem) in spite of themselves, the requirements which the authors finally lay 
down are decidedly more elastic than those of the behaviourists and analysts whose somewhat 
dogmatic pronouncements provided the main stimulus for their work. | At times their own 
language is liable to surprise the reader by the way their metaphorical vocabulary gets 
mixed: (e.g., “ this curtain-raiser to the new psychology, against the background of Helm- 
holtz's and Fechner's work on vision and psychophysics, has remained a major millstone of 
modern psychology "). Nevertheless, in spite of the abstract nature of the subject, the 
iscussion as a whole is clear, readable, and fully illustrated with apt examples. 

M. Howarp 
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little or nothing to do with determining the mental differences between one individual and 
another. ‘The reason for this ‘ anti-heredity bias’, so Dr. Fuller and Dr. Thompson 
believe, ‘ springs largely from the social and political implications of the subject". But 
it has surely been also encouraged by the increasing influence of behaviouristic doctrines 
during the last two or three decades. 

. Even the authors of this admirable treatise have not escaped scot free from the bias 
imparted by the prevailing trends. Professor ‘Thompson is a psychologist, Dr. Fuller a 
geneticist. Both have carried out original researches on the genetics of animal behaviour; 
and this still seems to be their dominating field of interest. Indeed, when embarking on 
their task, they “ considered omitting human genetics completely ": and, as they explain 
in their preface, they have deliberately avoided such old fashioned phrases as ‘ genetic 
psychology’ or ‘ psychological genetic Their firm resolve to describe their findings 
solely in terms of * behaviour ' has resulted in several surprising omissions and a number 
of curious circumlocutions. For instance, to treat partial colour-blindness and similar 
conditions as primarily forms of ‘ behaviour ' is not merely awkward, but at times actually 
misleading. This mode of approach may be natural enough in studying animals; but 
it certainly detracts from the value which the authors’ discussions might otherwise have 
for students of human beings. Nevertheless, in spite of its limitations, the work as a whole 
Will prove a most welcome addition to every psychological library. J. Conway 


Forces and Fields. By Mary B. Hesse. London: Nelson & Sons, 1961. Pp. x+318. 

355. 

As its subtitle indicates this volume is essentially a historical study of the notion of 

action at distance. ‘The hypothetical models adopted by scientists to account for the 
various types of phenomena falling under this head are of two main kinds: those that 
accept the notion of a force acting on an object across an empty interval of space, and 
those that require continuous transmission by a medium or field. То a large extent the 
investigator's preference for one kind rather than the other is determined, not so much by 
his empirical observations as by his tacit preconceptions as to the róle of theories and 
hypotheses in scientific explanation. Accordingly, Dr. Hesse begins her book with a 
Preliminary disquisition on ' the logical status of theories ', and a detailed examination of 
© operationism ^, the ‘ hypothetico-deductive method’, and the use of scientific * models ’. 
Then in the body of the work she proceeds to trace the history of her subject from the early 
Speculations of the ancient Greeks to those of the modern quantum physicist; and the 
book concludes with a chapter on the * metaphysical framework of physics ' 
i The whole discussion, which is admirably documented, should be of the greatest 
Interest to those psychologists who are concerned more especially with the methodological 
background of their general investigations. But there is a more particular reason why the 
Paradox of action at a distance should appeal to the student of the mind. Francis Bacon 
in his classification of phenomena falling under this general head includes not only those 
in which the thing acted upon is a material substance or body, as in gravitation or 
Magnetism, but also those in which it is a mind, as in the awareness of sounds, of warmth, 
and of visible objects, and in the communication by telepathy between friends or enemies 
or the influence of masterful personalities. Normal cognition, it will be noted, comes under 
this second category as well as paranormal. Sense-perception, as Burt has repeatedly argued, 
18 essentially a mode of action at a distance. Dr. Hesse does not deal in any detail with 
normal cognitive processes; but she devotes several pages to the consideration of extrasen- 
Sory perception. 

Professor Broad, writing many years ago, put forward nine ‘ basic limiting principles ’ 
to which he believed all Western scientists would subscribe, and which appear prima facie 
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The Logic of Personal Knowledge: Essays presented to Michael Polyani on his 
Seventieth Birthday: By PauL Ісхотов and other contributors. London: 
Routledge and Kegan Paul, 1961. Pp. xii+248. 40s. net. 


Michael Polyani is one of the most versatile of scientists. He was trained in medicine 
in Budapest, and later became a member of the Kaiser Wilhelm Institute of Physical 
Chemistry. Since coming to this country he has held two chairs at the University of 
Manchester, the first in Physical Chemistry and the second in Social Studies. His earliest 
book was on Atomic Reactions. "То psychologists he is probably best known by his more 
recent works on The Study of Man and Personal Knowledge. The essays which compose 
this extremely readable Festschrift range over the whole scope of his multifarious interests. 
‘They start with technical papers on physics and chemistry, and proceed in turn to problems 
in the history of science, and the study of society, and conclude with certain semi- 
philosophical issues raised by the latest developments in chemical biology. 

The contributions in these last three sections will have special appeal for psychological 
readers. The first is a short but fascinating paper by Arthur Koestler on ‘ Kepler and the 
Psychology of Discovery ’: it traces the strange and circuitous path by which Kepler, as 
his inquiries progressed, passed stage by stage from the traditional type of cosmology that 
had survived for so long—a farrago of Platonic speculations, theological symbolisms, and 
animistic fantasies—to what is essentially the attitude of the modern scientist; and it 
describes, with apt quotations from Kepler’s own voluminous writings, how he welded into 
a single dynamic whole the disconnected fields of sky geometry and terrestrial physics, 
and thus laid a firm foundation for the Newtonian universe. Mr. Koestler’s paper is 
followed by a brief historical study by Miss C. V. Wedgwood on ‘ The Scientists and the 
English Civil War’, in her usual delightful and informative style, tracing a similar change 
of outlook that overtook this country during the twenty-seven years that intervened between 
Charles I’s charter for the Musaeum Minervae and Charles II's charter for the Royal Society. 

The next section contains a series of papers on problems from the borderland between 
social psychology and the related disciplines of economics, politics, and law. Here one of 
the most interesting contributions is that by Raymond Aron, comparing and contrasting 
the leading ideas of Polyani and Max Weber. The book concludes with three biological 
papers—on the logic of biology by Dr. Marjorie Grene, on the origin of life on earth and 
elsewhere by Professor Calvin, and an ingenious statistical inquiry by Professor Wigner, 
who attempts to estimate ‘ the probability of the existence of a self-producing unit’, He 
concludes his paper (and the book) with “a firm conviction that the existence of special 
“biotonic laws ' stems from the overwhelming phenomenon of consciousness ”, 
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